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SPECIAL  STUJT  3-£2-l 
AUER  AND'  IEliE  RIVERS 
ARTIFICIAL  FLOODING  POTENTIALITIES 

SECTION  I 
INTRODUCTION 


1-01  ASSIGNMENT. 

This  special  study  was  assigned  to  the  Military  Hy*> 
drology  Research  and  Development  Branch,  Engineering  Division, 
Washington  n-1  strict  by  Tatter  from  Office,  Chief  of  Engineers, 
ENOWB,  to  the  Division  Engineer,  North  Atlantic  Division;  subject 
"Military  Hydrology  R & D Project  No*  &-72 -12-001 1 Special  As- 
signments," dated  27  May  1952* 

1-02  PIRP0S5  AND  SCOJE. 

a.  This  report  presents  information  ‘regarding  the 
hydraullo  effects  and  nature  of  artificial  flooding  potentialities 
in  the  A Her  and  Ieine  River  basin*  It  oonsista  largely  of  a com- 
pilation and  consolidation  of  information  presented  in  various 
intelligence  documents  and  technical  publications,  with  certain 
supplementary  analyses  and  discussions*  Additional  studies  are 
needed  to  adequately  oover  the  subjedt  far  general  military  re- 
quirements* 

b*  The  report  is  designed  to  furnish  basic  data  and 
results  of  analyses  needed  to  answer  questions  oonoerningt 

(1)  Normal  and  extrema  stages  and  surface  velocities 
at  key  stations  on  the  A Her' and  Ieine  Rivers. 

(2)  Stream  characteristics  including  gradients, 
depths  and  widths  of  channel  and  flood  plain  of  the  A Her  and  Leins 
Rivers. 


(3)  Data  concerning  locations  and  zero  elevations 
of  gaging  stations. 

(4)  Data  concerning  location  and  dimensions  of 
navigation  structures,  reservoirs,  and  bridges. 

t 

(5)  The  extent  of  flooding  possible  by  means  of 
erection  of  temporary  dams*. 
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(6)  The  magnitude  and  duration  of  flood  ware  a or 
flow  variation  created  by  breaching  or  regulated  discharge  ftctu 
the  valley  dams  and  navigation  dams  and  the  effect  on  bridging, 
croseirg,  and  navigation  on  the  A liar  and  Ieine  Rivers* 

1-03  ARRANGEMENT* 

This  report  is  subdivided  as  follows t 


Section  1 Introduction 

Section  II  Drainage  Basin  Characteristics  and  Developments 
Section  III  tyrdrologio  Characteristics 
Section  IV  Artificial  Flood  Potentialities 
Section  V Effect  on  Military  Operations 

Bibliography 

Tables  ' 

Plates  • 

Exhibit  A Description  of  Bridges  and  Dams,  Aller  and  Leine 
Rivers 

Exhibit  B Description  of  '-Tater  course  and  Control  Structures 


1-04  IEFINITION  OF  TERMS* 

a*  Equivalent  English-Metric  Terns  * Both  the  English 
and  metric  systems  are  used  in  this  repcri.  Conversion  factors 
cure  presented  far  reference  in  Table  1* 

b*  Hydrologic  Terms  and  Abbreviations*  The  following 
abbreviations  are  used  in  tide  report t m far  meters,  km  for  kilo- 
meters , 1 for  liters,  km?  for  square  kilometers,  m3  for  cubic 
meters,  m/s  for  meters  per  seoond,  and  m3/s  far  cubic  meters  per 
second*  Abbreviations  applicable  to  stage  and  discharge  are  de- 
fined in  Table  2* 

L-05  REFERENCES. 

All  .eferences  cited  in  this  report  are  listed  In  the 
bibliography  following  Section  V of  the  text* 
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S5CTION  II 

DRAINAGE  BASIN  CHARACTERISTICS  AND  EBVELOP1ENTS 


2-d  CE1ERAL. 

a.  The  A Her  and  leine  River e lie  in  the  Weser  River 
Basin  which  is  located  in  the  Province  of  Hannover  in  the  ncrttwest 
port  of  Oermaqy.  Both  streams  have  their  headwaters  in  the  Upper 
Harz  Mountain  Region.  The  Leine  River  is  a 2 79- tan  long  tributary 
of  the  A Her  River  , and  the  latter  is  a 263-tan  long  tributary  of  the 
Weser  River.  A general  map  is  shoTO  on  Plate  1,  and  detailed  des- 
criptions are  contained  in  Exhibits  A and  B and  in  References  1 to  5, 
listed  in  the  bibliography. 

b.  This  report  is  oonfined  to  consideration  of  the  main 
stem  of  the  A Her  River,  the  portion  of  the  loins  River  below  the 
confluenoe  of  the  Rhine  River  and  those  reaches  of  the  Rhine,  Oder 
and  Soeee»Rivers  below  the  Oder  and  Soese  Dams. 

2-CB  TOPOGRAPHY. 

The  general  topography  of  the  Aller  and  loins  River  basins 
is  indicated  on  the  Physiographic  Diagram  shown  as  Plate  2.  The 
Ioine  River  emerges  Aran  the  mountainous  Upper  Harz  region  onto  the 
North  Qerman  Plain  near  Hannover,  while  the  Aller  River  flows 
westerly  through  the  northern  foothills  of  the  Mid-Carman  Highlands. 
Reference  is  made  to  the  doowent  listed  in  the  Bibliography  as 
Reference  14  for  detailed  topographic  information. 

2-03  (EQLOGI. 

The  river,  bed  of  the  Aller  and  Leins  Rivers  is  mostly  sand 
with  seme  gravel.  Rook  outcrops  occur  in  the  lower  reaches  of  the 
Aller  River  near  Westen  and  Verden,  and  in  the  Leine  River  near 
Neustadt.  The  river  valley  floors  are  mostly  alluvial  clay  with 
extensive  sand  -dunes  along  the  Aller  River  below  Celle.  A detailed 
description  of  the  geologic  conditions  is  contained  in  References 
1,  2,  and  14. 

2-C4  DRAINAGE  AREAS. 

The  drainage  area  of  the  Aller  River  and  its  tributaries 
comprises  15,594  tan?  of  the  45>54&  tan^  drainage  area  of  the  Weser 
River  system.  Drainage  areas  at  key  gaging  stations  of  the  Aller 
River  system  are  included  in  Tables  3 and  4.  The  areas  drained  by 
the  Aller  River  and  its  major  tributaries  are  as  follows  > 

0 

River  Drainage  Area  (tan?) 

Oter  (tributary  of  Aller  ft.)  1,9CB 

Innerste  (tributary  of  Leine  ft.)  1,235 

leine  (tributary  of  Aller  ft.)  6,532 

AUar  15,_594_ 

*Also  spelled  as  Sose  ..  . CON  FI  DEN  I lAL 
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2-C5  GRADIENTS  AND  HIOF1IES. 

a.  Gradients  are  ixxlicated  on  the  stream  bottom  and  water 
surface  profiles.  Plates  3 to  7,  inclusive.  Following  are  average 
gradients: 


River  Reach  Average  gradient  par  10.000 

Oder  Oder  Dam-Rhime  R.  122 

Soe86  Soese  Dam-fthiwe  R.  49 

Rhume  Oder  R.-Leine  R.  15 

leine  Rhxxne  R, -Hannover  6.7 

Hannover— A Her  R.  2.7 

A Her  Weser-Elbe  Canal-Oker  R.  3*2 

Oker  R, -Leine  R*  2.6 

Leine  R.-Weser  R.  2„1 


H.  All  elevations  referred  to  in  this  report  are  in 
meters  above  "ifarmal  Null"  the  zero  of  the  German  land  survey  datum, 

0.  River  distances  are  expressed  in  this  report  as  kilo- 
meters above  the  junction  of  the  Aider  and  Weser  Rivers.  However, 
in  Exhibit  6 and  in  sane  official  German  publications,  distances 
along  navigable  streams  are  oanoonly  shown  as  kilometers  below  the 
head  of  navigation.  Both  kHanetrage  systems  are  indicated  on  the 
General  Map,  Plate  1* 

2-06  CHANNSL  DEPTHS. 


The  depth  of  the  streams  varies  non-uniformly  along  the 
oourse.  Reference  is  made  to  Appendix  A and  to  the  stream  profiles, 
Plates  4'  to  7 for  detailed  depth  data.  A tabulation  of  represent- 
ative average  depths  follows: 


Depth  at 


River 

Reach 

Mean  Water 

Oder 

Oder  Dsm-Rhune  R. 

0,5-1 

Rhume 

Oder  R .-Leine  R, 

1-2 

Leins 

Rhume  R, -Hannover 

0.5-3 

A Her 

Hannover-Aller  R, 
Weeer-Elbe  Canal-Oker  R, 

1*5-2 

0,5-2 

2-07 

Oker  R.-Leine  R. 

Leine  R .-Weser  R, 

CHANNEL  AM)  FLOOD  PUIN  WIDTHS. 

1-2. 

2-3. 

(3-4  near  dams) 


Widths  of  channel  are  shown  in  Exhibit  A.  The  widths 
of  valley  subject  to  flooding  can  be  estimated  by  reference  to  the 
"Forecast  of  Possible  Inundations,"  Plate  8 and  to  the  General  Hap, 
Plate  1*  Following  is  a general  indication  of  the  channel  and  flood 

CONFIDENTIAL 

„ q^cURITY  INFORMATION 


CONFIDENTIAL 

cprfinTY  INFORMATION 


plain  -widths  along  the  streams  of  the  Allar-Ieine  River  system* 


River  and  Reach 

Oder  River 

Oder  "baqi-P  huae  R. 

Soese  River 

Soese  Dam-Rhisne  R. 

Rhune  River 

Oder  River-Ie  ine  R, 

Leine  Ri/er 

RTuSe^k  iver— Hannove  r 
Hannover-Aller  R* 

A Her  River 

Weser-ilbe  Canal-Oker  R. 
Oker  River-Leine  R. 

Leine  River-f/eaer  R. 

2— Ob  NAVIGATION* 


Channel  Viiidth  Flood  Plain  Width 
(meters)  (kllooBtera) 


10-25  O.5-I.5 


leas  than  10  0.5-1.  5 


10-25  0.5-3 


10-50  0. 5-2*5 

25-50  0»5-2.5 


5-20 

20-50  0.5-2 

50-70  1-3 


a.  The  Leine  River  is  navigable  for  180-ton*craft  as 
far  upstream  as  Hannover.  A branch  canal*  provided  with  locks* 
provides  far  passage  of  60O*ton#barges  between  the  Leine  River 
port  of  Hannover  and  the  Littelland  Canals  Navigation  looks  and 
dams  are  provided  on  the  Leine  River  at  Herrenhausen  (tea  153)  and 
Neustadt  (km  110).  Locations  1 of  structures  are  shown  on  the  map* 
Plate  1 and  on  the  profile  * Plates  A and  5*  Ioe  drifts  farm  above 
Herrenhausen  Dan*  interrupting  navigation. 

b.  Tbs  All ar  River  Is  navigable,  .upstream  to  Celle 
(km  117)*  Navigation  is  suspended  for  about  35  days  a year  be- 
cause of  ioe  or  flood.  The  reach  downstream  of  the  Leins  River 
oonfluenoe.  is  designed  far  350-toRKvesasls  at  low  water  or  600- 
ton*oa*aft  at  mean  water  stages.  Upstream  of  the  Leine  River  con- 
fluence* are  four  navigation  locks*  Oldau  (km  102)*  Eannetze 

(km  90)*  Larklardorf  (km  79)*  and  Hademstorf  (km  67).  Those 
locks  can  accommodate  barge-trains  of  three  200-ton  !or  two  300* 
torn1  barge 3.  Locations  of  structures  are  shown  on  the  General  Hap* 
Plate  1 and  on  the  profiles*  Plate  7.  Ioe  conditions  occur  at 
Vardan  on  the  A liar  River  for  an  average  of  13  days  annually  be- 
tween 11  November  and  8 March.  , 

2-09  REGULATION* 


a.  High-Water  Regulation.  Flood  stages  are  reduced 
by  Impounding  flood  flows  in  the  reservoirs  ' - of  the  Harz 


•metric  tons 


CONFIDENTIAL 

SECURITY  INFORMATION 

2-5 


CONFIDENTIAL 

cmioi.TY  1NF0!'MAT!C:: 


Mountain  Region*  The  Oder  Reservoir  has  5 mil#  m3  of  its 
storage  capacity  reserved  for  flood  protection,  the  Soese  Reservoir 
Ufc>to  4«5  mil,  mP*  The  nerwlywoonst  ” uc ted  Ecker  Reservoir  and  the  in- 
complete Okar  Reservoir  each  trill  have  reserved  for  flood  pro- 
tection fiboat  5-7  mil,  m3  capacity  according  to  the  general  project 
plan  for  the  area*  Due  to  insufficient  flow  records  subsequent,  tg/# 
reservoirs,  accurate  appraisal  cannot  be  furnished  regarding  tboir 
effect  upon  stream  fleer* 

b*  Low-€ater  Regulation*  Leer  water  stages  and  flow  are 
regulated  by  operation  of  the  navigation  locks  and  dams  for  power 
generation  as  well  as  for  navigation*  Operation  of  the  outlet 
control  structures  of  thB  storage  dams  in  the  Harz  Mountain 

Region  far  power  generation  and  irrigation  would  influence  the 
stage  and  flow,  especially  in  the  upper  reaches.  The  small  mill 
dams  upstream  of  the  navigation  limits  serve  to  regulate  the  flow 
and  stage  in  those  reaohes  where  located*  The  water  level  up- 
stream of  the  A liar  River  dame  located  above  Celle  is  raised  during 
the  wintertime  in  order  to  inundate L the  adjaoent  meadows  as  a 
means  of  fertilization*  Reference  is  made  to  Exhibit  B for  de- 
tailed description  of  regulation* 

2-10  DAMS  AND  RESERVOIRS. 

a.  General*  Descriptions  of  important  dams  are  con- 
tained in  Exhibit  & and  locations  are  indicated  on  the  General 
Map,  Plate  1,  and  on  the  profiles,  Plates  3 to  7,  inclusive* 

b*  Harz  Mountain  Reservoirs*,  On  the  headwaters  of 
thl  A Her  and  ieine  Rivers  in  tbe  Harz  Mountain  Region  are  located 
Several  important  large  dams,  "talsperren,"  locations  of  which 
Ire  shown  on  Plate  10  In  the  Leins  River  basin  are  the  Oder  and 
$oese  Dams*  The  Oder  Dam  (km  312)  is  located  near  Bad  Lauterberg 
bn  the  Oder  River,  whloh  flows  into  the  Rhine  River,  tributary  to 
the  Lei  ib  River  near  Nor  the  im  (km  264)*  The  Soese  Dam  (km  3d.)  is 
located  north  of  Osterode  on  the  Soese  River,  likewise  tributary 
to  the  Rfcume  River*  In  the  "Oberharz"  area  of  the  A liar  River 
$asin  are  located  the  newly-ocmpleted  Ecker  Dam  and  the  proposed 
QkBT  Dam,  now  under  construction.  The  Ecker  Dam  (km  261),  completed 
in  1943,  is  located  on  the  Ecker  River,  a branch  of  the  Oker  River 
tributary  to  the  A Her  River  near  Mueden  (km  151)*  The  Oksr  Dam 
(ton  260)  is  being  built  on  the  Oksr  River  in  the  vicinity  of  the 
Ecker  Dam*  Those  dams  axe  all  multiple  purpose  reservoirs  pro- 
viding storage  far  flood  protection,  water  supply,  power  generation 
and  flow  regulation*  Mary  towns  depend  upon  those  reservoirs  for 
their  water  supply  and  electrical  power;  for  example,  Soese  Dam 
provides  water  and  electricity  for  Bremen,  Hildas  helm  and  fifty 
other  towns.  The  locations  of  the  Harz  reservoirs  are  shown  on 
the  General  Map,  Plate  1,  and  the  dam  cross  sections  and  elevations 
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are  sbocm  on  Plate  9*  Detailed  data  and  description  is  contained 
In  Exhibit  . B-  and  in  References  8 to  12.  The  following  pertinent 
data  aro  presented: 


Oder 

Soese 

Ecker 

Okar 

Dam 

Dam 

Dam 

Dam 

Date  built 

1928/33 

1929/31 

1934/45 

Being  built 

Type 

Earth 

Barth 

Concrete 

Concrete 

Height  (m) 

62.3 

57.3 

62 

57 

length  (m) 

310 

500 

240 

400 

Width  at  base  (a) 

285 

252.5 

43 

No  data 

Storage  capacity  (mil*  m3) 
Drainage  area  (km*) 

30,6 

$2 

25.5 

46.5 

13 

19 

45 

85 

Annual  power  output  (mil.kwh) 

8 

3 

0,8 

No  data 

c.  Harz  Mountain  Ponde.  In  the  •'orthern  part  of  the 
Harz  Mountain  Region  near  lltenau,  there  are  located,  in  addition 
to  the  large  valley  dace,  69  smaller  ponds,  called  "Oberharateiohe," 
with  a total,  storage  capacity  of  approximately  10,5  million  m3  and 

a total  water  surface  of  about  250  hectares,  The  largest  is  the 
"Odarteich,n  in  operation  since  1721,  and  located  on  the  Oder  River 
about  15  km  upstream  of  the  Oder  Valley  Dam,  The  "Oderteich,*  has 
a storage  capacity  of  1*67  million  m3  and  its  water  surface  covers 
about  22  hectares.  Its  outflow  can  be  permitted  either  to  enter 
or  to  bypass  the  Oder  Dam  reservoir.  The  n Oberharsteiche"  are  all 
interconnected  by  channels  and  f limes  to  form  an  lntajprated  runoff 
storage  system.  Tbs  Harz  ponds  acid  channels  provide  storage  of 
water  for  agricultural  use,  operation  of  mills,  oollection  of  run- 
off, drainage  of  mines,  and  are.  important  recreational  assets. 
Detailed  description  is  contained  in  References  8 and  10, 

, j \ ♦ 

d,  Jfaaohea  > .Reservoir,  .In  connection  with  other  phases 
of  an  extensive  Ipaal  prote ctlon  project  far  the  City  of  Hannover 
on  the  Ieine  River,  a marsbsr  area,  called  the  "Masohsee,"  was  con- 
verted into  an  artificial  lake.  The  water  surface  is  about  2 a 
above  the  Ieine  River  normal  stage,*  The  lake  contains  approximately 
1*6  million  m3  and  is  fed  by  pepping  from  the  river, 

e,  Hacydgstioa  Dgms , Detailed  description  of  tbs  Important 
navigation  dams  on  4be  Juier  “i M)d  Leins  River  is  contained  in  ExhihAtaj 
A and  B and  locations  are  indicated  on  the  Oeneral  Map,  Plate  1 and 
on  the  profiles,  Plate#  5 and  7,  .Names  and  locations  of  navigation 
dams  are  listed,  in  paragraph  2-06, 

f.  Mill  Dams,  A number  of  small  mill  dams,,  providing 
power  for  looal  electric  power  plants,  mills  and  factories,  are  lo- 
cated on  the  streams  of  the  AUer-Ieins  system  above  the  head  of 
navigation,  DOtailddiddsarlrpptdoa  Of  tba  Important  niil  dame  are 
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contained  in  Exhibit  B and  locations  are  indicated  on  the  General 
Map,  Pla  to  1 and  on  tbs  profiles.  Plates  4 to  7,  Inclusive*  The 
Important  mill  dams  arei 


River  Mill  Dam 

Aw  (tributary  of  Blumenso 

Leins  R*  at 
bn  120*3) 


River  bn 

(2  <>5  hr  upstream  -of 
Aue-Ieine  Junction) 


ielne  "Am  Sohnellen  Oaben"  159 

(in  Hannover) 

AUer  Gifhern  166 

AUsr  Diekhorst  1^2 

Allar  Langlingen  (SW  of  Mardberg)  140 

A Her  Oelle  116 


2-11  l£¥B£So 

Levees  are  of  minor  Importance  along  the  AUer  and  Ielne 
Rivers,  although  short  local  levees  exist  at  various  places.  In 
connection  with  other  extensive  local  flood  protection  works  at 
Hannover,  about  5 km  of  levees  were  built  along  the  Leins  and  Bine 
Rivers  to  an  elevation  0*5  a above  HUT  (at  junotion  of  Ielne  and 
Ihne  Rivers  in  Hannover,  HHff  is  53*2  m/W),  Other  short  lessee 
with  crowns  0*3-0*  5 a above  HEW,  exist  along  the  Lsine  River  near 
Wilksnburg  (kn  165)  and  Bards nau  (bn  118)*  Following  is  a tabulation 
of  the  main  levee  system  along  the  AUer  River  i 


Plaoe 

River  bn 

BegmrkB 

Viasen 

99.7-97*5 

Fitter  dike,  right  bank 

Ahlrian 

59*3-56,5 

Left  bank 

56*0-55*3 

Bierde 

53*8-53*6 
53*4-52.7 
52  *4-^*3 

Right  bank 

lilts 

51*0-50.3 

Right  bank 

a . 

44.3*22.9 

gamer  dike 

Hulaen 

24,0-21*8 

Winter  dike 

Fasten 

22*3-18,7 

Winter  dike  protecting  99 
bn?  on  right  bank 

Weston 

22*5-16*9 

Winter  dike,  left  bank 

Downstream  of  Vesten 

16.9-  7.5 

Sumner  dike,  left  bank 

2-12  CAHAL6* 


a*  MittoUand  Panel*  The  Mittelland  canal  System  extends 
from  Duisbsrg  on  the  flULne  kiver  to  Magdeburg  on  the  Elbe  River*  The 
course  is  shown  on  the  General  Map,  Plate  1;  the  profile  appears  on 
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Plate  10}  and  standard  croes  sections  are  presented  on  Plate  11* 

The  EnuMfeser  portion  crosses  over  the  Leins  River  near  Lohnris  (tan 
136)  by  means  of  an  aqueduct,  while  a branch  desoends  through  looks 
to  the  river  near  -Hannover*  The  Oker  and  JLllar  Rivers,  together 
with  smaller  streams,  pass  beneath  the  Weser-Blbe  portion  of  the 
canal  by  means  of  siphons,  equipped  with  auxiliary  relief  gates  to 
permit  diversion  of  flood  waters  into  the  oanal  and  tfaenoe  to  the 
21be  River,  Reference  is  made  to  doounent  listed  as  Re  flare  noe  3 
in  the  Bibliography  for  detailed  description  of  the  oanal  system* 

2-03  3UDCES, 

Looations  and  olsaranoes  (wherever  data  are  available)  of 
major  bridges  across  the  Oder,  Soese,  Rhvns,  Is  ins  and  A Her  Rivers 
are  Indloated  on  the  profiles.  Plates  3 to  7,  inclusive.  Tabulations 
of  pertinent  bridge  data  are  lnoluded  in  Rjfcibfti  A and  are  con- 
tained in  References  1,  2,  3,  and  13  of  the  Bibliography*  Reliable 
information  upon.  poet-war  reoonstruotion  subsequent  to  1945  ie  not 
available. 
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35CTI0N  III 

HYDROLOGIC  CHARACTERISTICS 

i * 

I 

3-Ca  (glBRAL. 


a.  Information  regarding  rlwr  stage,  discharge,  flm 
duration,  and  current  velocities  pertinent  to  the  Leins  and  Aller 
Rivers  are  preeented  In  generalised  graphical  farm  insofar  as 
practicable  to  facilitate  application  of  the  data  to  speoifio 
military  problems.  References  should  be  utilised  for  supplementary 
data* 


b.  Moot  available  stage  and  discharge  records  cover 
periods  prior  to  completion  of  the  »rs  Mountain  Valley  Dene  de- 
scribed  in  paragraph  2-lGb.  No  data  are  available  regarding  the 
offsets  of  these  reservoirs  In  modification  of  stages  and  discharge, 
but  it  Is  considered  probable  that  floods  would  be  reduced  and 
that  the  mlndmm  stages  and  flows  would  be  raised, 

>02  CIJMATOLOQY. 

Climatological  data  far  the  region  covered  by  the  report 
may  be  found  in  References  3,  8,  and  14,  The  annual  rainfall  in 
Oermaiy  decreases  from  about  700  mm  on  the  North  Sea  coast  to  about 
600  mm  at  Hannover  and  increases  about  10  mm  far  each  100  meters 
altitude*  The  average  annual  rainfall  In  the  Harz  Mountains  ex- 
ceeds 1500  mm*  Seasonal  variation  in  rainfall  is  illustrated  by 
the  following  tabulation  chewing  the  monthly  percentage  of  the 
annual  rainfall  for  a number  os  stations  far  the  period  of  1881 
to  1910i 

J F M A M J JASON  D 

Hare  Mountains 

8,8  8*2  8,9  5.7  6.5  7.7  10.6  8.8  7.2  8.5  8.6  10.5 

Adjacent  Lowlands 

6.5  5.9  7.7  6.2  8.8  10.1  13.7  10.4  43  8.4  6.8  7.2 
3-00  STREAM  QAGINO  STATIONS 


A number  of  gagas  have  been  established  on  the  Aller 
and  La  Ins  Rivers  and  their  tributaries,  with  records  being  pub- 
lished for  the  mere  important  stations  in  such  official  ftmqui 
publications  as  tbs  German  $drologln  Yearbooks  listed  as  Refer- 
ences 6 and  7.  Locations  of  important  gagas  are  shown  on  ths 
General  Map,  Plate  1,  and  on  the  stream  profiles.  Plates  3 to  7, 
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3-C4  RIVER  STA(ES. 

a.  Records » Data  regarding  tbs  maximum,  mean,  and.adn-> 
imum  stages  of  record  at  key  gaging  stations  on  the  A Her,  Leine, 

©Rer  and  Rbuoe  Rivers  are  presented  in  Tables  3 and  4?  together 
with  other  pertinent  gage  information.  Additional  :data  ere  contained 

in  the  Getrten  Hydro  logic  yearbooks,  References  6 and  7. 


b*  Seasonal  variation.  The  range  of  stages  observed 
for  each  month  is  uamcatod  in- fables  3 and  4*  It  may  be  observed 
in  those  tables  ybatr  average  winter  stages  (November-April)  are 
consistently  higter  t^sn  conx^sponding  sunnier  stagep  (May-October), 
with  the  wsximvnt  MM,  and  MM  pccurring  in  January  or  February 
and  tbs  minimum  in  July 'through  September*  Tbs  monthly  rangy 
between  MM  and  MM  follows,  similar  trends*  It  is  not  considered 
that  operation  of  the  Harz  Mountain  reservoirs  would  radically 
alter  these  general  seasonal  trends,  although  the  range  between  high 
and  loir  .stages  would  probably  be  reduced.  The  maintenance  of 
higher  wintertime  stages  in  the  Aller  River  near  Gifhorn  to  inundate 
and  thus  fertilise  ths  adjacent  pasture  land  is  described  in  Exhibit  B . 

3-0$  F RIVER  DISC-HAR(S3. 


a.  :>  Disoteiae  Records  a Moan  daily,  mean  and  extreme 
monthly^wad  .yearly  di^u^arges  are  contained  in  Reference  6,  A tab- 
ul&t-ion  of  discharge  data  is  presented  in  Table  5 and  discharge  pro* 
files  are  sham  on  Plate  13,  Flow  duration  curves  covering* the 
1936  to  1938  water  years  for  3 key  stations  are  shown  on  Flats  12, 
Median  fJows,  equalled  or  exceeded  50  percent  of  j>he  time,  taken 
from  those  curves  are* 


Eiybfr: 


0 Statign 


Period 
of  Record 


Median  Flow 

p3/s 


Alter  ~ rnten  1936-38 

Oknr  Gross-Sctenslper  1936-38 

Leins  Greens  1937^38 

HP  T " 


70 

8 

21 


Operation  of  the  harz  reservoirs  would  be  expected  to  effect -reduc- 
tion of,  flood  flows  and  increase  of  minimum  discharge. 


b.  Stage  discharge  relation.  Average  stage -discharge 
rating  ..curves  for 78  hey  stations  in  the  Allor-Leins  River  basin 
are  presented  on  plates  14  and  15*  The  curves  were  estimated  from 
discharge,  measurements  uaijCtem  equivalent  stage -discharge  data 
contained  in  the  German  Itydrologio  Yearbooks,  listed  as  References 
6 and  7,  For  use  in  this  study,  the  curves  were  esidniedcloon- 
sUderab^jr  beyond 'the  range  of  observed  data  and  are  subject  to 
revision;  * especially.  in  th'srhigfrer 'portions * 


*>  Ri 


CONhlULIN 


T 


A I 
Ml. 


SECURITY  ST-4  FORMATION 


CONFIDENTIAL 

- rn  !P|TY  INFO?  iv' ATI  ON 


3*06  RIVER  VELOCITIES, 

a#  Qeneral*  Tha  velocity  of  Strette  now  varies  &o- 
ceding  to  thfi“”donfonoatlon  of  this  rivsr  ted,  depths,  obstructions , 
restrictions,  local  variation  in  slope,  etc#  Channel  ikaprowemeats 
and  cutoffs,  training  walls  and  levees,  operation  of  dans  and  otter 
modifications  of  natural  conditions  appreciably  affect  the  stream 
velocity#  ; influent  rivers  in  flood  tend  to  elevate  the  main  river 
waters  at  thS  -pOiht  of  confluence  according  to  the  mgaitu&a Of 
the  flood,  tha$' tending  to  r-educo  the  slept  abovd  4M  to  increase 
it  below  the  pdint  of  confluence*  Accordingly,  correlations  be- 
tween river  Stages1  and  surface  velocities  at  gaging  stations  cannot 
be  interpreted  dz  applicable  to  all-  points  along  the  adjacent  river 
sections,  but  only  serve  as  general  indications# 

b#  Surface  Velooittes#  Insufficient  bisio  information 
concerning  the  stream  tydrauiio  functions  (orcSs^seoticnal  area, 
wetted  perimeter J water  surface  slope,  roughnbss  factor)  was 
available  to  permit  accurate  determination  of  Stream  velocities# 
Estimates  were  based  on  velocities  observed  during  discharge 
measurements  at  gaging  stations  and  recorded  in  Reference  7#  Such 
velocities  probably  tend  to  be  higher  than  velocities  in  the  ad- 
jacent stream  reaches  because  discharge  measuTiaaSttts  are  normally 
made  at  locations  of  restricted  sections  in  order  to  facilitate 
flk^ureeaenb * ; The  deduced  stream  velocities  were  multiplle^  b^  1*18 
(i,e#  2/0# 3>)  to  obtain  corresponding  surface  velocities.  Surface 
velocity  profiles  tar  US  and  MIW  are  shown  on  Plate  13#  Tabulation 
of  estimated  surface velocities  corresponding  to  Statistical  mean 
stages  for  the  period  1926-35  follows* 


Station  River  ion 


AllerRiver 

Rranr*mkehhrtjeck  158  ” 

Celle  li5 

Ahlden  59 

We  a te  n 22 

Telne  River 

Loinetum  5(N«sftbelm7  " 

iferrenb&usen  152 

Bothaur  68 

Rhtaas  River 

— 


Surface  Velocity 

\m  m mi 


2.1 

1.4 

4*mm. 

6#  8 

3.0 

4,0 

3,0 

2 #3 

5.1 

3.6 

2.7 

4*2 

3.6 

i— 

4*1 

3.8 

mimm 

3*1 

2.5 

7.2 

4*2 

3.2 
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o»  Flood  Wave  Travel  Tlne»  Examination  of  available 
flood  creet  times  as  recorded  in  the  official  German  itydrologio 
Yearbook,  References  6 and  7,  for  the  floods  of  March  1881,  November 
1926,  January  1932,  April  1936*  February  1937,  and  January  1938  re* 
ve&led  consider  able  variation  In  the  rate  of  progression  of  various 
flood  waves;  however,  the  average  travel  rate  of  those  flood  waves 
(including  that  of  February  1SV6  obtained  from  Refare noo  15)  are 
tabulated  be low t 


Average  Travel  Rate  of 

Reaoh  River  ha  Peak  Qqa/hr) 

AHer  River 

Brenneokenbrueck-^esten  T5535  3.1 

Oker  River 

(Smm-aross  Sdsfuelper  4*5 

Ieine  River 

£lverhhBt»en(RhuDe  R*)-  3*2 

Bothaer 
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SECTION  IV 

ARTIFICIAL  FLOODING  POTENTIALITIES 
4-01  GENERAL. 

a,  The  teim  •artificial  flood"  as  used  in  this  report  applies 
to  any  major  increase  in  the  extent  of  flooding,  over  that  normally  pre- 
vailing with  existing  developments,  that  is  brought  about  by  manipula- 
tion of  control  structures,  breaching  of  dans  or  levees,  or  temporary 
damming  operations  designed  to  create  flooding  conditions.  Applications 
of  artificial  flooding  considered  in  this  report  fall  into  the  following 
four  general  categories! 

(1)  3 ti  11-water  barriers,  created  by  flooding  land  to 
form  water  obstacles,  using  such  means  as  breaching  levees,  diverting 
flow  from  canals,  raising  crests  of  existing  dams  or  constructing 
temporary  dams* 

(2)  Drainage  obstacles  or  mud-flats,  in  which  the  wet- 
ness of  the  soil  is  increased  to  form  muddy  or  marshy  conditions  that 
would  impede  military  traffic,  brought  about  by  disrupting  the  nonnal 
drainage,  destroying  punping  and  drainage  facilities  used  to  drain 
marshy  or  low  land,  or  by  inducing  shallow  inundation  of  flood  plains 
or  reclaimed  land . Mid- flats  may  also  be  formed  by  draining  areas 
normally  inundated  by  reservoirs  or  ponds. 

(3)  Stream  flow  variations,  in  which  changes  in  dis- 
charges, depths,  velocities  and  widths  of  streams  are  brought  about  to 
hinds*  stream- crossing  operations  or  navigation  such  as  might 
accomplished  ty  opening  and  closing  outlet  works  of  water  control 
structures* 

(4)  Major  flood  wavesr  created  by  sudden  breaching  of 
a dam  to  release  large  quantities  of  Impounded  water. 

b*  Many  opportunities  exist  for  effective  use  of  each  of  the 
four  general  categories  of  artificial  flooding.  The  potentialities  are 
reviewed  and  quantitative  evaluation  of  the  effects  are  presented  in 
this  section. 

o.  Previous  studies  by  German  and  Allied  military  staffs 
indicate  the  general  nature  and  extent  of  possible  artificial  flooding* 
The  document  listed  in  the  Bibliography  as  Reference  4,  a translation 
of  which  is  includod  in  this  report  as  Exhibit  B,  was  prepared  for  the 
German  General  Staff  and  oontains  considerable  Information  on  the 
effects  of  artificial  flooding.  The  area  considered  by  that  source  as 
subject  to  flooding  is  indicated  on  the  General  Wap,  Plate  1 of  this 
report.  Reference  is  also  made  to  the  map  overprint  prepared  by  d-2 
SHAEF  (see  Reference  16)  presented  as  Plate  8 of  this  report,  which 
outlines  the  areas  considered  floodable,  during  high  water  conditions. 
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by  natural  or  artificial  means.  These  studies  have  be®  utilized  in 
preparation  of  this  report.  Reference  is  aiso  made  to  a report  on  the 
Aller  System  prepared  by  the  British  Axray  of  the  Rhine  in  1946  (Refer- 
ence 17),  which  was  unavailable  at  this  time.  Examination  of  other 
similar  reports  by  the  same  source  indicates  that  some  information  on 
toe  artificial  flooding  possibilities  of  the  Aller  and  Leine  Rivers 
is  included  within  the  scope  of  that  report. 

4-02  STILL-WATER  BARRIERS  AND  DRAINAGE  OBSTACLES. 

a.  General.  The  studies  herein  reviewed  in  this  paragraph 
pertain  to  artificial  flooding  produced  by  creation  of  still-water 
barriers  and  ’drainage  obstacles  along  the  Aller  River  below  toe  Weser- 
Elbe  Canal  crossing,  and  along  the  Leine  River  below  the  Rhume  River 
confluence.  The  studies  were  largely  based  on  a map  study,  using  the 
1*25*000  GSGS  4414  map  series,  supplemented  by  data  from  References 

1,  2,  4 and  16.  Exact  determination  of  elevations,  contours,  and 
boundaries  from  those  map3  was  difficult;  however,  the  results  of  this 
study  are  believed  to  offer  good  indications  of  the  relative  possibili- 
ties of  such  flooding.  First-hand  information  should  be  obtained  by 
local  reconnaissance  regarding  ground  elevations  and  toe  location, 
elevations  and  dimensions  of  levees,  roadfills  and  culverts  in  the 
vicinity  of  specific  barriers  in  order  to  accurately  establish  the 
area  subject  to  artificial  flooding. 

b.  Hydrologic  Considerations.  The  effect  of  artificial 
flooding  is  largely  contingent  upon  the  natural  hydrologic  conditions 
prevailing  at  the  time  of  the  operation.  The  volume  of  water  stored 
and  available  within  the  basin,  the  rite  of  stream  flow  and  toe  river 
stage  are  important  factors.  Reference  is  rmde  to  Section  III  of  this 
report  for  detailed  description,  and  to  the  following  sumnatLon  of 
pertinent  hydrologic  considerations. 

(1)  Attention  is  directed  to  the  wide  range  between 
high  and  low  flows  shown  in  Table  5*  The  following  average  mean 
natural  discharges  were  used  in  this  stuty: 


River 


Reaoh 


Average  mean 
Discharge  (m3/s) 


Aller  Above  Oker  R.  10 

*#-  Oker  R. -Leine  R,  40 

• Leine  R,-Weser  R.  90 

Leine  Rhume  R.-Aller  R.  30 


(2)  A plentiful  supplementary  water  supply  is  afforded 
by  the  100  million  vc&  storage  oapacity  of  toe  existing  canals,  reser- 
voirs and  ponds  within  the  drainage  area.  Completion  of  toe  Oker  Dam 
would  add  mother  45  million  m^.  During  extended  dxy  periods,  irri- 
gation and  other  demands  would  considerably  reduce  the  volume  of  stored 
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-ater  available  for  artificial  flooding  unless  drastic  conservation  of 
Impounded  to ter  was  enforced, 

(3)  Considerable  variation  in  river  stage  has  been 
experienced  during  the  past  period  of  record,  as  indicated  in  Tables  3 
and  4*  Operation  of  the  Harz  reservoirs  may  be  expected  to  moderate 
the  extreme  flows  in  the  fhture. 

c.  Means  of  Creating  Still-Water  Barriers  and  Drainage 

Obstacles* 


(1)  The  water  obstacle  afforded  by  the  existing  streams 
of  the  Allen-Leine  basin  could  be  increased  by  utilization  of  one  or 
more  of  the  following  means: 

(a)  Creation  of  still-water  barriers  by  raising 
crests  of  existing  dams  or  by  construction  of  temporary  dams,  combined 
with  closing  of  culverts  and  other  openings  in  levees  and  road  fills* 

(b)  Inundation  of  lowlands  along  the  streons  by 
tr  ictung  dikes  and  levees  and  opening  of  flood  gates  in  levees. 

(c)  Inundation  of  lowlands  by  closing  normal 

drainage  outlets. 

(2)  In  order  to  obtain  a comparative  quantitative 
evaluation  of  the  potential  artificial  flooding  at  various  locations, 
analysis  was  arbitrarily  confined  to  still-water  barriers  resulting 
from  temporary  damning  to  1 m and  3 m above  mean  water  (MW),  herein 
designated  as  "low  barriers"  and  "high  barriers,"  respectively.  In 
this  study,  it  was  assured  that  the  water  surface  of  the  pools  above 
the  tenporaxy  dans  would  be  level,  and  that  mean  water  conditions 
would  prevail  at  the  time  of  the  operation.  During  high  water  con- 
ditions, greater  flooding  could  be  expected  due  to  the  increased  slope 
of  water  surface  upstreon  from  the  tenporaxy  dams. 

d.  General  Effect  of  Still-Water  barxlera. 

The  effects  of  artificial  flooding  created  by  tenporaxy 
doming  operations  on  the  A Her  and  Lelne  Rivers  are  summarized  In 
Tables  6 and  7,  and  the  extent  of  inundation  outlined  on  the  strip 
maps  presented  on  Plate  16.  Serial  nunfcers  of  sites  correspond  to 
those  of  Exhibit  A.  Reference  is  made  to  Ebdiibits  A ard  R for  data  on 
the  dimensions  of  dons  and  bridges.  The  flooding  produce.,  jy  the  low 
barriers  would  be  mostly  confined  within  the  stream  banks,  while  that 
produced  by  the  high  barriers  would  flood  areas  about  0.2  to  2.5  km 
wide.  Formation  of  continuous  over  bank  flooding  would  not  be  prao- 
ticablo,  except  doling  periods  of  high  flows.  Review  of  the  artifi- 
cial flooding  possibilitier  in  specific  readies  of  the  Aller  and  Leine 
Rivers  follows. 
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e.  Effect  of  AXler  River  Still-Water  Barriers, 

(1)  General.  The  navigation  and  mill  dams  along  the 
Aller  River  are  built  so  that  their  crest  heists  may  be  readily  in- 
creased without  damage  to  the  structure,  as  described  in  Exhibit  B. 

For  purposes  of  this  analysis,  it  was  assumed  that  the  crest  eleva- 
tion could  be  increased  1 ra,  but  that  higher  increases  would  be  im- 
practicable because  of  the  excessive  lengths  of  temporary  dauming 
required.  Temporary  damning  by  means  of  blocking  of  bridge  openings 
at  suitable  sites  was  also  considered  as  shown  in  Table  6 and  discussed 
beldw. 


(2)  Source  to  Gifhom  (km  166).  The  Aller  River  flows 
through  a broad  marshy  valley  and  is  the  basis  for  an  extensive  system 
of  irrigation  canals  which  could  be  used  to  form  water  obstacles  and 
inundation  in  localized  areas.  Blocking  of  the  Aller  River  syphon 
beneath  the  Weser-Elbe  canal  (See  Plates  6,  10  and  16)  would  cause 
inundation  over  a considerable  area  adjacent  to  the  canal:  however, 

a large  volume  of  water  would  be  required  (17.5  million  n k for  the 
low  barrier  or  57  million  nK  for  the  high  barrier  as  indicated  in 
Table  6).  In  the  vicinity  of  Qifhoxn,  shallow  artificial  flooding 
of  the  Alla*  and  Ise  Depressions  could  be  accomplished  as  indicated 
in  Table  6 and  further  described  in  Exhibit  B. 

(3)  Gifhom  to  Celle  (km  115).  Temporary  damning  at 
Brcnneckenbrueck  (Site  1)  and  Diekhorst  Sluice  (Site  6)  could  produce 
a still-water4  barrier  about  0.5  ten  wide  and  nearly  15  km  long.  High 
barriers  at  the  other  3 sites  in  this  reach  indicated  on  Plate  16 
would  create  isolated  shallow  inundation  of  an  average  width  of 
250-500  m,  and  average  length  of  about  1 km  as  shown  in  Table  6. 

- 'J 

(4)  Celle  to  Lelne  R.  (km  65).  The  four  navigation 
dams  in  this  reach  afford  excellent  opportunities  for  formation  of 
low  barriers,  each  producing  flooding  averaging  about  0.3  m deep  over 
areas  2-4  km  long  and  500-1,000  meters  wide  (See  Plate  16).  Creation 
of  high  barriers  at  the  4 suitable  bridge  sites  shown  in  Table  6 would 
create  additional  obstacles  each  2-5  km  long  and  500-1500  m wide, 
averaging  approximately  0.4  m deep  over  the  adjacent  lowlands.  Con- 
siderable construction  might  be  involved  ip  blocking  the  large  bridge 
openings  (each  over  100  m in  length)  to  the  required  height;  but  the 
resulting  pools  would  produce  a nearly  continuous  water  obstacle. 


(5)  Lelne  R.  to  ffeser  R.  There  are  no  existing  dams 
in  this  reach,  but  the  bridges  at  Ahlden(Site  51)..  Rethon  (Site  57), 
and  Verden  (Site  63)  would  be  likely  locations  for  erection  of  tan- 
par  ary  dams  (See  Plate  16).  No  significant  flooding  would  result  from 
low  barriers,  but  areas  8-11  km  long  and  1200-2000  m wide  would  be 
flooded  to  an  average  depth  of  approximately  1 m by  creation  of  hi^i, 
banders,  as  sunroarlzed  in  Table  6.  The  size  of  bridge  openings  are 
large  (110-375  m)  and  several  lengthy  stretches  of  railroad  and  high- 
way embankments  would  have  to  be  used  as  part  of  the  barricade,  thus 
probably  involving  closure  of  culverts  and  other  openings. 
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f . Effect  of  Leine  River  Still-Water  Barriers. 

(l)  General.  The  narrow  valley  and  steep  gradients  in 
the  upper  reaches  of  the  Leine  River  restrict  the  possibilities  for 
creation  of  effective  still-water  barriers  (See  profiles  on  Plates  3 
to  5)»  'Ik©  effects  of  the  low  barriers  would  be  mostly  confined  to 
increasing  the  channel  depth.  High  barriers  at  the  sitos,  indicated 
on  Ihble  7 and  Plate  16  would  produce  inundation  of  300-2 500  in  average 
width,  practically  continuous  in  the  lower  reaches  below  Hannover 
(km  161). 


(2)  Rhume  R.  (km  2641to  km  161  (South  of  Hannover). 
Artificial  flooding  produced  by  still-water  barriers  is  insignificant 
in  this  reach,  except  for  the  2 sites  (Serial  Nos.  196  and  197)  shown 
on  Plate  16,  in  the  vicinity  of  Salzderholden  (km  252),  where  ponds 
1750  m wide  for  a total  length  of  U km  could  be  formed.  Table  7 
sumrarizes  the  effects  in  this  reach  of  the  Leine  River. 

(3)  ftn  161  (South  of  Hannover)  to  Neustadt  (ten  1101. 
Several  suitable  sites  for  still-water  barriers  exist  in  the  vicinity 
of  Hannover,  where  an  extaisive  local  flood  protection  project,  in- 
cluding channel  rectification,  dikes,  and  creation  of  an  artificial 
lake  (see  paragraphs  2-10d  and  2-11)  has  been  constructed.  Combin- 
ation of  tanporary  damming  and  breaching  of  dikes  in  that  locality 
would  inundate  an  area  about  1 km  wide  and  extending  for  several 
kilometers  above  and  below  Hannover.  A continuous  water  obstacle, 

12  km  long,  300-900  m wide  and  averaging  approximately  0.5  m deep 
would1  be  created  by  erecting  five  higfr  tanporary  dams  at  sites  112 
to  116,  inclusive,  shown  on  Plate  16.  Blocking  of  the  Neustadt  high- 
way bridge  opening  (site  109)  to  3 m above  mean  water  would  flood  a 
1200  m jri.de  area  extending  for  8.5  km.  Reference  is  made  to  Table  7 
for  s ultra ry  of  effects. 

(4)  Neustadt  to  Allar  R.  ,1  unction.  A practically 
continuous  26  tan  long  water  obstacle,  averaging  about  300  m wide  could 
be  produced  by  creation  of  high  barriers  at  the  3 b?idgo  openings 
designated  as  102,  104,  and  105  on  Table  7 and  Plate  16.  Flooding  by 
low  barriers  at  those  sites  would  be  mostly  confined  to  the  styean  bed 
and  to  the  old  meanders.  A low  tonporaiy  dam  at  the  Bothraer  RR  bridge 
would  create  a stHlr-water  obstacle  averaging  460  m wide  and  1,2  m deep, 
extending  upstrefm  5*6  tan. 

g.  Water  Reouiranents  for  Still-Water  Barriers. 

(1)  The  volume  of  water  required  to  effect  the  artifi- 
cial flooding  on  the  Aller  and  Lei no  Rivers  described  in  preceding  para- 
graphs and  shown  on  Plata  16  and  in  Tables  6 and  7,  together  with  the 
estimated  time  of  filling  at  the  natural  mean  rates  of  flow  given  in 
paragraph  4^-02b(l)/  are  approximately  as  follows i 
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Water  Requirement 
(million  dk) 

Natural  FiU.ihg  Time 
(Days-hours) 

River  Reach 

. Low  Barrier 

High  Barrier 

Low  Barrier  High  Barrier 

Aller  R. 
Scurco-Gifhorn 

21.4 

57.0 

25-  0 

66-  0 

Gifhom-Celle 

1.0 

0.9 

O-  8 

0-  6 

Celle-Leine  R. 

5.0 

8.7 

1^11 

2-13 

Leine  R.-Weser  R. 

42.0 

5-10 

27.5 

1087S 

2&19 

74-  5 

Leine  R. 

Hhume  R. -Hannover 

8.7 

10.5 

3-  8 

4-  1 

H anno  ver-N  eu  stadt 

1.8 

32.3 

0-17 

12-10 

Neustadt-Aller  R. 

-it! 

20.3 

42*0 

87.8 

2-18 

6-19 

17-  7 
33-18 

(2) 

Supplementary 

sources  of  water 

supply  for  still-water 

barriers  are  the  reservoirs,  ponds  and  canals  located  within  the  basin 
and  described  in  paragraphs  2-10  and  2-12.  A sunmation  of  available 
storage  capacities  follows: 


Location 


Storage  Capacity  (million  cP) 


Oder  Dam  30.6 

Soese  Dam  25*5 

Ecker  Dam  13  *0 

Harz  Ponds  (Harzteiche)  10.5 

Maschsee  Reservoir  (Hannover)  1,6 

Mittelland  Canal  19.0  * 

W AA  A 


100.2 

Upon  completion  of  Oker  Dam,  an  additional  45  million  m3  capacity  woul£ 
be  available.  During  extended  dry  periods,  the  volune  of  water  stored 
in  the  reservoirs  and  available  for  discharge  would  be  considerably  re- 
duced, as  indicated  by  the  representative  10-year  reservoir  hydro  graph 
of  Plate  17. 


(3)  The  rates  of  discharge  from  the  Oder,  Soese  and 
Ecker  Dan  outlets  are  discussed  in  detail  in  paragraph  4-04 • The  dis- 
charge rates  and  durations  are  sunmaiized  in  Table  9*  Those  flows  may 
be  used  to  supplement  natural  flows  in  filling  the  pools  behind  tem- 
porary dans.  The  initial  combined  rate  of  discharge  from  the  existing 
Oder  and  Soese  dam  outlets  at  full  reservoir  pool,  is  about  85  m3/sec. 
In  8-10  days,  those  reservoirs  could  be  emptied,  providing  about 
50  million  np  of  released  water.  Studies  described  in  paragraph  4^04 
indicate  that  it  would  take  about  2 days  for  the  initial  increase  ir» 
flew  to  travel  downstream  to  the  vicinity  of  the  Aller  and  Leine  River 
confluence,  plus  3 additional  days  for  the  flow  there  to  reach  the  sus- 
tained maximan  rate  of  approximately  60  m3/s  above  the  base  flow.  At 
that  rate,  the  still-water  barriers  along  the  Leine  River  would  be 
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filled  in  about  1/3  the  time  required  by  the  mean  natural  stream  dis- 
charge shown  in  previous  subparagraph  4-02g(l),  Modification  of  the 
dan  outlets  to  increase  their  discharge  capacity  would,  further  reduce 
the  time  required.  Reference  is  made  to  paragraph  4-C4  and  to  Table  9 
for  further  data. 

4-03  MAJOR  FLOOD  WAVES. 

a.  General . 

(1)  The  studies  in  this  paragraph  pertain  to  the  artifi- 
cial flooding  effects  that  might  be  produced  by  breaching  of  the  large 
Harz  Mountain  dams. 

(2)  Quantitative  estimates  of  the  potential  effects  of 
major  flood  waves  are  presented  for  the  Oder,  Soese  and  Ecker  Dams. 
Reference  is  made  to  paragraph  2-10b  and  to  Exhibit  B for  descriptive 
data  on  those  structures  and  to  Plate  9 for  sketches  of  the  dam  cross- 
sections  and  elevations. 

(3)  Insufficient  data  were  available  to  permit  detailed 
stucty  of  the  effects  of  a major  flood  wave  from  the  Oker  Dam,  which  is 
in  process  of  construction;  however,  estimates  of  the  relative  poten- 
tialities are  included. 

b.  Hydrologic  Considerations. 

(1)  High  stages  on  the  Aller  and  Leine  Rivers  are 
reduced  by  impounding  runoff  in  the  Harz  Mountain  reservoirs.  Water 
is  released  to  maintain  navigable  stages  during  low  flow  periods  and 
for  irrigation  purposes  as  discussed  in  paragraphs  2-09  and  3-04* 

The  natural  discharges  of  the  Aller  and  Leine  Rivers  normally  are  not 
disturbed  by  operation  of  the  dams  for  power  because  of  re-regulation 
pools  immediately  below  the  main  dams.  In  study  of  the  effect  of 
major  artificial  flood  waves,  it  was  assumed  that  the  base  flow  in  the 
st:'.  .'*»**  at  the  stArt  of  the  wave  corresponded  to  mean  water  conditions 
as  tabulated  in  Tables  3 to  5* 

(2)  The  peaks  and  durations  of  flood  waves  are  greatly 
influenced  by  the  initial  reservoir  pool  level  and  the  storage  capacity 
of  the  reservoirs.  In  this  stuefy,  it  was  assumed  that  the  reservoir 
was  at  the  maximum  level  in  order  to  define  the  maximum  probable  limits 
of  the  flood  waves.  The  maximum  reservoir  levels  shorn  on  Plates  9, 

17  and  18  are  attained  only  during  the  flood  season.  The  hypothetical 
Oder  Dam  stage  and  storage  hydrograph  for  the  period  1908  to  1917 
(Plate  17)  reflects  the  general  trends  of  reservoir  variation  prevailing 
for  the  Harz  dans.  The  reservoir  storage  curve  for  Oder  Dam  is  based  on 
data  in  Reference  9 and  is  shorn  on  Plate  18.  The  curve  shown  on  the 
plate  for  Soese  Dam  was  based  on  data  fxom  Exhibit  B and  developed  by 
the  method  presented  in  •A  Progress  Report  on  the  Disposition  of  Sediment 
in  Reservoirs”  by  A,  W.  Van’t  Hul  (See  Reference  18).  The  Ecker  Dam 
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storage  curve  was  similarly  developed  from  data  given  in  Reference  12, 

Hie  equations  for  the  storage  curves  can  be  expressed  as: 

Oder  Dam  S equals  3400  H 2,3-j- 

Soese  Dam  S equals  3400  H 2,T; 

Ecker  Dam  S equals  200  H 2#?° 

"Where  S equals  storage  in  cubic  meters,  H equals  reservoir  depth  in  meters, 

(3)  During  passage  of  a major  flood  wave  downstream,  an 
appreciable  ar.ount  of  volume  is  retained  behind  embankments  and  in 
depressions  on  the  floodplain,  and  lost  through  evaporation,  seepage,  etc. 
For  example,  39.5  percent  of  the  volume  of  water  discharged  from  the 
Bder  Dan  breach  of  May  1943  was  lost  in  the  passage  of  the  flood  wave 
to  Intschede,  426,6  km  below  the  dam  (See  References  19  and  20),  Con- 
sequently, it  was  assumed  in  this  study  that  for  each  10  km  of  travel, 
about  1 percent  of  the  volume  within  the  flood  wave  would  be  lost  or 
retained  on  the  flood  plain,  9 

c.  Means  of  Creating  Artificial  Flood  Waves. 

(1)  Major  artificial  flood  waves  can  be  created  on  the 
Aller  and  Leine  Rivers  by  breaching  of  the  Oder,  Soese,  and  Ecker  Dams, 

(2)  Hie  bombing  of  the  Mohne,  Sorpe,  and  Eder  Dams  by 
the  R*A.F.  in  May  1943  (described  in  Reference  19)  provided  the  basis 
for  estimating  the  size  and  shape  of  breach . For  purposes  of  this 
-study,  it  was  assumed  that  danolition  would  cause  an  opening  similar 
to  that  produced  by  the  Eder  Dam  bombing, 

(3)  The  assumed  breach  approximates  a parabolic  shape, 
corresponding  closely  to  the  equation: 

x2  equals  51  y 

Where  x equals  horizontal  distance  from  vertical  axis 
of  the  opening 

y equals  vertical  distance  above  lowest  point  of 
breach  opening 

It  was  considered  that  the  assumed  breach  approximates  the  largest 
feasible  opening  likely  to  bo  produced  in  the  Oder,  Soese  and  Ecker  Dams. 
Breaching  of  earth  dams  with  concrete  cores  like  the  Oder  And  Soese  Dams 
would  require  special  preparations  and  procedures  as  described  in 
Reference  19* 

9 

(4)  In  order  to  permit  comparative  evaluation  of  artifi- 
cial flood  waves  it  was  further  assuned  in  all  case3  that  the  lowest 
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point  of  the  breach  was  24  m below  the  initial  water  surface  (similar 
to  conditions  at  the  Eder  Dam  breach);  therefore,  the  initial  discharge 
would  be  8500  nr/s  for  breaches  at  ail  dams  studied.  Breach  discharge 
hydrographs  are  shown  on  Plates  19  and  20. 

* (5)  In  view  of  the  equalizing  effect  of  strean  conditions 
upon  various  sized  flood  waves  as  the  wave  progresses  downstream  (See 
Reference  20),  it  was  considered  that  more  precise  computations  of 
probable  breach  opening  would  be  unwarranted  for  purposes  of  this  report. 

d.  Effects  of  Dam  Breaching  Operations. 

(1)  General.  The  estimated  effects  of  artificial  flood 
waves  produced  by  breaching  of  the  Harz  dams,  as  described  above,  is 
sunoarized  in  Table  8,  and  discharge  hydro  graphs  at  key  locations  are 
shown  wi  Plates  19  and  20.  The  artificial  flood  waves  are  designated 
as  follows: 


Artificial  Flood  No. 


Dam  Breach 


1 

2 

3 

4 

5 


Oder 

Soese 

Ecker 

Oder  / Soese 

Oder  / Soese  / Ecker 


(2)  Artificial  Flood  No.  1 is  the  flood  wave  on  the 
Oder,  Rhume,  Leine  and  Aller  Rivers  caused  by  breaching  of  the  Oder  Dam. 
The  outflow  hydro  graph  at  the  dam  was  computed  from  the  storage-discharge 
relation  and  routed  downstream  to  produce  the  discharge  hydro  graphs  shown 
on  Plate  19*  The  peak  discharge  at  the  dan  of  8500  nr/s  would  be  re- 
duced to  700  m3/s  at  Elvershausen  (37  km  below  the  dam)  and  to  275  m^/s 
at  West®,  290  km  downstream  of  the  Oder  damsite  (See  Thble  8). 


(3)  Artificial  Flood  No.  2 hydrographs  result  from 
breaching  of  the  Soese  Dam  and  are  shown  on  Plate  19*  The  peak  dis- 
charge decreases  from  8500  m3/s  at  the  dam  to  795  nr/s  at  Elvershausen 
and  270  nr/s  at  West®  as  shown  on  that  plate  and  tabulated  in  ihble  8, 


(4)  Artificial  Flood  No.  3 is  created  on  the  Ecker,  Oker 
and  Aller  Rivers  by  breaching  of  the  Ecker  Dam.  Discharge  hydrographs 
at  key  locations  appear  on  Plate  20  and  a sunmation  of  effects  is  con- 
tained in  T&ble  8.  The  peak  discharge  of  8500  nr/s  at  the  dam  would  be 
reduced  to  260  nP/s  at  the  confluence  of  the  Oker  and  Aller  Rivers 
. (110  km  below  the  dan)  and  to  210  nr/s  at  West®  (239  km  below  the 
Ecker  dansite),  repros®ting  an  increase  of  about  107  niVs  above  the 
base  flow  at  the  latter  location. 


(5)  Artificial  Flood  No.  4 is  produced  by  synchronized 
breaching  of  the  Oder  and  Soese  Dams  so  tliat  the  wave  crests  would 
arrive  simultaneously  at  the  confluence  of  the  Rhurae  and  Soese  Rivers 
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(km  276)  (See  Plate  l).  Breaching  of  the  Soese  Dm  ■would  be  lagged  4 
hours  after  the  Oder  Dam  breach  to  effect  that  coincidence  of  peak  flows. 
Plate  19  shows  the  resulting  discharge  hydrographs  at  key  locations.  As 
shovai  on  the  discharge  profile,  Plate  13,  and  in  the  tabulation,  Tkble  8, 
the  discharge  from  the  combined  breachings  would  be  1475  nP/s  at  Elvers- 
hausen  and  420  nr /s  at  Westen , 

(6)  Artificial  Flood  No.  5 results  from  breaching  opera- 
tions at  the  Oder,  Soese  and  Ecker  dams  timed  so  that  the  combined  Oder 
and  Soese  peak  flow  would  arrive  at  the  confluence  of  the  Leine  and 
Aller  Rivers  to  combine  with  the  Ecker  dam  peak  flow  at  that  point,  in 
order  to  produce  the  maximun  peak  stage  on  the  lower  Aller  River  (See 
Plate  1 for  locations).  As  may  be  observed  from  the  discharge  hydro- 
graphs of  Plate  19,  the  initial  peak  discharge  of  8500  nr/s  at  each 
dam  breach  would  produce  a combined  peak  discharge  of  520  v?/s  at  Westen. 
This  oombined  wave  results  from  lagging  of  breaching  operations  at  the 
Soese  and  Ecker  Dams  approximately  4 and  15  hours,  respectively,  after 
the  initial  Oder  Dam  breaching.  A surrmazy  of  effects  is  included  in 
Table  8. 


(7)  Comparison  of  Effects  of  Dam  Breaching  Opera tiona. 
Thble  8 presents  a sunroary  of  the  effects  estimated  to  be  obtained  by 
breaching  of  the  Harz  dans.  The  average  width  of  area  flooded  at  time 
of  passage  of  the  peak,  considering  levees  along  the  stream  as  breached 
or  overtopped,  is  tabulated  in  Table  10.  The  relation  of  the  peak 
effects  of  Artificial  Flood  No.  4 to  natural  conditions  of  stage  is 
shown  on  Plates  4,  5 and  7,  Discharge  and  surface  velocity  relations 
are  graphically  presented  on  Plate  13.  Since  the  artificial  flood 
flows  are  considerably  higher  than  the  observed  discharge,  stage,  and 
velocity  measurements,  the  estimated  values  for  artificial  floods  were 
extrapolated  and  are  subject  to  revision.  Extracts  of  the  effects  shown 
in  Tables  8 and  10  at  selected  key  locations  are  presented  below  for 
comparison : 


Artificial  Flood  No. 

River  Location  River  km  1 2 3 4 5 

(a)  Height  of  Wave  above  Mean  Water  Profile  (m) 


Rh\ane 

Elversnausen 

275 

3.7 

3.8 

— 

4.2 

— 

Leine 

Herrenhausen 

152 

4.6 

4.5 

— 

6.0 

— 

it 

Bothmer 

68 

3.2 

3.2 

— 

4.8 

— 

Aller 

Celle 

115 

— 

3.1 

— 

— 

tt 

Ahlden 

59 

2.4 

2.4 

1.8 

3.9 

4.9 

■ 

Wes  ten 

22 

1.6 

1.6 

1.1 

2.5 

3.1 

(b)  Surface 

Velocities  at  peak 

of  wave 

(km/for) 

Rhume 

Elver shausen 

275 

9 

9 

9 

Leine 

Herrenhausen 

152 

5 

5 

— 

5 

— 

Aller 

Celle 

115 

— 

9 

_ 

• 

Westen 

22 

5 

5 

5 

6 

6 

CONFIDENTIAL 

SECURITY  INFORMATION 
- 23  - 


4-03d(7) 


CONFIDENTIAL 

RcCU-ITY  INFORMATION 


Artificial  Flood  No. 


River 

Location 

River  km 

n 

2 

3 

4 

5 

(o)  Time 

of 

Arrival  of  Start 

of  Wave  (hours  after 

initial  breaching) 

Rhume 

Elver shausen 

275 

11 

9 

12 

_ 

Leine 

Herrenhausen 

152 

40 

33 

37 

— 

Aller 

Celle 

115 

33 

— 

— 

II 

Westen 

22 

74 

74 

61 

74 

74 

(d)  Hme 

of 

Arrival  of  Peak  of  Wave  (hours 

after  initial  breaching) 

Rhume 

Elvershausen 

275 

18 

14 

_ 

18 

Leine 

Herrenhausen 

152 

54 

49 

— 

53 

— 

Aller 

Celle 

115 

— 

46 

— 

n 

Westen 

22 

95 

87 

80 

93 

93 

(e)  Duration 
Rhume 

of  Wave  above  Mean  Water  (hours) 
Elvar shausen  275  21 

19 

24 

Leine 

Herrenhausen 

152 

38 

38 

— 

41 

Aller 

Celle 

115 

— 

— 

30 

— 

ft 

Westen 

22 

56 

52 

45 

60 

60 

(f)  Duration 
Rhine 

of  Wave  above  Mean  High  Water 
Elvershausen  275 

(hours) 

14 

13 

16 

Leine 

Herrenhausen 

152 

20 

18 

— 

25 

Aller 

Celle 

115 

— 

— 

9 

ft 

Westen 

22 

0 

0 

0 

19 

24 

(g)  Width 
Rhume 

of 

Flooded  Area  at 
Elvershausen 

Peak  of  Wave  (km) 

275  0.8 

0.8 

0.9 

Leine 

Bordenau 

121 

1.4 

1.4 

M. 

1.6 

Aller 

Cello 

115 

— 

— 

0.7 

II 

Westen 

22 

2.0 

2.0 

2.0 

3.0 

3.0 

(8)  Effect  of  Oker  Dan  Breach.  Completion  of  the  Oker 
Dam,  now  under  construction  on  the  headwaters  of  the  Oker  River  near  the 
Ecker  Dan,  would  provide  an  additional  source  of  artificial  flood  waves. 
Sufficient  data  were  not  available  to  permit  analysis  of  the  effects  of 
breaching  of  that  dam  upon  artificial  flooding;  however,  estimates  based 
upbn  comparison  with  the  effects  of  the  Oder,  Soese  and  Ecker  Dans  indi- 
cate that  breaching  of  the  Oker  Dam  would  raise  the  stages  on  the  Aller 
River  at  Wes  ten  approximately  an  additional  1 to  2 in  when  combined  with 
the  flood  waves  resulting  from  breaching  of  the  existing  valley  dans. 
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(9)  Effect  of  Breaching  of  Navigation  Dams,  Breaching 
of  the  navigation  and  mill  dam3  on  the  Aller  and  Leine  Rivers  would 
create  artificial  flood  waves  of  short  duration  and  small  amplitude. 

The  low  heights  and  snail  storage  capacities  of  those  dams  are  factors 
limiting  the  resulting  waves.  Because  of  lack  of  essential  data,  de- 
tailed study  was  not  made;  however,  it  is  indicated  by  German  sources 
(Exhibit  B)  that  demolition  of  the  navigation  dams  would  produce  flood 
waves  1 to  3 in  high,  depending  upon  the  difference  in  the  upstream  and 
downstrean  water  surface  at  the  particular  dean.  Locations  of  naviga- 
tion structures  are  shown  on  the  General  Map,  Plate  1 and  oh  the  pro- 
files, Plates  3-7,  and  descriptive  data  are  contained  in  paragraphs 
2-08  and  2-10,  and  in  Exhibits  A & B. 

4-04  STREAM  FLOW  VARIATIONS . 

a.  General . 

(1)  The  studies  in  this  paragraph  pertain  to  the  artifi- 
cial flooding  effects  that  might  be  produced  by  release  of  water  from 
the  outlets  of  the  Oder,  Soese,  and  Ecker  valley  dams. 

(2)  Included  are  quantative  estimates  of  the  potential 
effects  of  detrimental  flow  variation  produced  by  operation  of  the 
existing  outlets  and  by  modification  of  the  outlet  structures  to 
increase  the  discharge  capacity. 

(3)  Reference  is  made  to  paragraph  2-10b  and  Exhibit  B 
for  general  descriptions  of  the  structures,  to  Plate  1 for  locations,  to 
Plate  9 for  sketches  of  the  dams,  and  to  documents  listed  as  References 
8 to  12,  inclusive,  in  the  Bibliography  of  this  report  for  detailed  des- 
criptions and  drawings  of  the  dams  and  their  outlet  structures. 

(4)  Flow  variations  may  be  repeated  to  produce  cyclic 
effects,  dependent  upon  the  replenishment  of  the  depleted  storage  in 
the  reservoirs. 

b.  Hydrologic  Considerations . 

(1)  Reference  is  made  to  paragraph  4-03b  for  discussion 
of  the  influence  of  natural  strean  discharge  and  initial  reservoir  pool 
level  on  artificial  flooding,. 

(2)  The  average  time  required  for  completo  filling  of 
the  Oder  and  Soese  reservoirs  is  stated  in  Exhibit  B to  be  6 months 
and  9 months,  respectively. 

c.  Mewi.*  of  Creating  Detrimental  Flow  Variations.  Detrimental 
flow  variations  may  be  produced  downstream  from  the  Oder,  Soese  and  Eck6.r 
Dams  by  one  of  the  following  three  methods: 
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(1)  Type  Ar  operation  of  the  existing  controlled  outlets 
for  sustained  or  cyclic  discharge. 

(2)  Type  B.  modification  of  the  outlets  to  increase  dis- 

charge capacity,  accomplished  by  temporary  by-passing,  alteration  or 
dianantling  of  restrictions,  machinery  or  other  outlet  appurterances 
without  causing  permanent  or  serious  disruption  of  normal  reservoir 
functions . * 

(3)  Type  C.  major  modification  of  the  outlet  structures 
to  increase  discharge  capacity  accomplished  by  permanent  removal  of 
restrictions  or  such  modification  as  to  seriously  hinder  the  normal 
functions  of  the  reservoir, 

d,  Oder  Dam  Outlet  Discharges. 

(1)  Type  A.  The  existing  main  outlets  of  Oder  Dam  can 
discharge  42.7  nP/s  when  the  reserroir  is  full  and  37.5  m3/s  when  one- 
half  full,  as  stated  in  Exhibit  B.  Simultaneous  opening  of  outlets 
and  turbines  would  increase  the  discharge  capacity,  at  full  pool,  to 
50  m3/s  for  8 to  10  days  (Sec  page  1 of  Leine  River  tabulation  in 
Exhibit  B). 

(2)  Type  B.  Based  on  information  in  References  9 and  10, 
it  whs  estimated  that  removal  or  by-passing  of  the  turbines  and  the  relief 
outlet  would  increase  the  discharge  capacity  to  about  165  mV8  full  pool. 
Discharges  above  100  dh/s  oould  be  sustained  for  about  2 days. 

i 

(3)  Type  C.  Under  full  pool  conditions,  it  was  estimated 
that  sudden  release  of  water  Tver  the  spillway  by  denolitior.  or  rapid 
opa'ation  of  the  13  spillway  gates,  oombined  with  discharge  though  the 
Type  B modified  outlets,  would  result  in  an  initial  peak  flow  of  approxi- 
mately 445  wf s.  However,  the  rate  of  flew  would  reduce  rapidly  to 
about  160  irr/s  in  8 hours,  as  the  reservoir  level  dropped  to  the  spill- 
way crest  elevation. 

e.  Soese  Dam  Outlet  Discharges. 

(1)  Type  A.  The  discharge  capacity  of  the  existing 
outlets  is  stated  in  Exhibit  3 to  be  36  nr/s  under  maximum  pool  condi- 
tions, and  31  ro^/s  when  the  reservoir  is  one-half  full. 

(2)  Type  B.  Based  on  inf  rmation  in  References  9 and  10, 
it  is  estimated  that  removal  or  by-passing  of  the  existing  turbines  and 
water  supply  discharge  pipe  would  increase  the  initial  rate  of  discharge 

to  about  55  m^/s,  whic’  would  dro  : to  about  25  m^/s  in  5 days  as  the  reser- 
voir level  was  lowered  to  the  elevation  of  the  main  intakes. 

) 

_y 
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(3)  Type  C«  Discharge  capacity  of  the  Socse  Dam  out- 
lets could  be  greatly  increased  by  removal  of  the  6 m long  concrete 
plug  located  approximately  nddrray  in  the  3 m diameter  outlet  tunnel 
beneath  the  axis  of  the  dam.  Damstream  f r m this  restriction,  water 
f^r  water  supply  and  pener  is  carried  through  a 1.25  m diameter  pipe 
built  inside  the  120  m long  portion  of  the  large  tunnel.  This  pipe 
line,  together  with  the  turbine  and  pimp  machinery,  would  have  to  be 
removed  in  order  to  effect  maxinnsn  increase  of  discharge  capacity. 
Available  data  contained  in  References  9,  10,  and  11  is  not  adequate 
to  permit  firm  evaluation  of  the  possibilities  of  such  modification* 
Waking  those  outlet  modifications  would  permit  increase  of  initial 
discharge  under  full  pool  conditions  to  about  280  nr/s,  but  the  flow 
would  diminish  to  about  150  nr/s  in  30  hours  when  the  reservoir  level 
drops  to  the  elevation  of  the  intakes. 

f . Ecker  Dam  Outlet  Discharges. 

(1)  Type  A.  Information  is  lacking  regarding  the  normal 
discharge  capacity  of  the  Ecker  Dam  outlets  and  turbines. 

(2)  Type  B.  Based  upon  information  in  Reference  12,  it 
was  estimated  that  by  opening  or  by-passing  the  discharge  pipe  lines  at 
the  downstroau  exit  cf  the  dam,  tho  discharge  capacity  would  be  in- 
creased to  an  estimated  30  ro3/s  under  initial  full  pool  conditions  and 

would  be  sustained  above  20  m^/s  for  about  5 days. 

(3)  Type  0.  Di mantling  of  the  utlot  pipes  and  removal 

of  the  regulating  discharge  valve  installations  would  permit  a discharge 
rate  estimated  to  be  165  dk/s  under  initial  full  pool  conditions  and 
dropping  to  about  90  m3/s  within  24  hours.  Subsequent  to  this  time,  the 
pool  level  would  have  rooeded  beldw  the  elevation  of  the  main  intakes  and 
tho  discharge  would  recede  from  about  25  m^/s  to  zoro  discharge  in  about 
2 dqys . » 

g.  Oker  Dam  Outlet  Discharges. 

No  information  is  available  concerning  the  probable 
discharge  capacity  of  the  in  completed  Oker  Dam. 

h.  Effects  of  Detrimental  Flow  Variations. 

(1)  General » The  effects*of  the  detrimental  flow 
variations  produced  by  release  of  discharge  from  the  outlets  of  the 
Odor,  Soeae,  and  Ecker  Dans  is  sunmarLzed  in  Tables  9 and  10. 

Reference  is  made  to  Plato 8 21  and  22  which  present  discharge  hydro- 
graphs  at  key  locations.  For  identification  purposes,  the  resulting 
flow  variations  are  designated  herein  as  follovrs; 
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Location  of 

Artificial  Flood  No.  Initial  Discharge 

Type  A - Existing  outlets 

5 Oder  Dam 

7 Soese  Dam 


Type  3 - Minor  modification  of  outlets 

*4  ^ 


8 

9 

10 


Oder  Dam 
Soese  Dam 

Frtror  Path 


Type  C - Major  modification  ol’  outlets 
. 11  Oder  Dam 

12  Soese  Don 

. 13  Ecker  Dam 

14  Oder  / Soese  Dams 

15  Oder  / Soese  / Ecker  Dams 

(2)  Effects  of  Discharge  from  existing  outlets  (Type  A), 

(a)  General.  Release  of  discharge  through  the 
existing  outlets  (designated  as  Type  A discharges  in  paragraph  4^-04c) 
could  produce  moderate  flow  variation  of  8-10  dqjrs  duration  if  outlets 
are  allowed  to  ranair.  open.  Pertinent  data  r l-tive  to  the  effects 
are  contained  in  Thbles  9 and  10. 

(b)  Artificial  Flood  No.  is  designated  as  the 
flow  variation  on  the  Oder,  Rhone,  Leine  and  Aller  Rivers  below  Oder  Dam 
resulting  from  sustained  discharge  under  initial  full  pool  conditions  from 
the  existing  outlets  of  that  reservoir.  As  described  in  paragraph  4-04d(l) 
and  on  page  1 of  the  Leine  River  table  included  in  Exhibit  B,  approximately 
50  m^/s  can  be  released  for  a period  of  8-10  days  by  opening  the  bottom 
sluices  and  operating  the  turbines.  The  resulting  discharge  at  Westen 

(km  22)  would  be  139  nP/s,  an  increase  of  36  nr/s  over  the  MW  base  flow 
at  that  location  as  suirmarized  in  Table  9* 

(c)  Artificial  Flood  No.  7 corresponds  to  the  flow 
variation  below  Soese  Dam  resulting  from  sustained  discharge  from  the 
existing  outlets  of  that  ckm.  As  discussed  in  paragraph  4^C4e(l)  and 

in  tiie  table  included  in  Exhibit  B,  approximately  36  nP/s  can  be  released 
under  maximum  pool  conditions.  The  duration  of  discharge  would  be  8-10 
days.  As  shown  in  Table  9,  the  resulting  discharge  at  Westen  would  be 
128  m3/s,  an  increaso  of  25  m^/s  above  the  base  flow  at  MW  at  that  location. 

(d)  Comparison  of  Effects  of  Discharge  from 
Existing  Outlets  (Type  A).  Only  slight  reduction  in  the  amplitude^  accom- 
panied by  slight  increase  in  the  duration  of  the  flow  variation,  would  bo 
evidenced  during  its  progress  downstream  as  may  be  observed  in  Table  9. 

The  resulting  inundation  along  the  stream  would  be  negligible  a 3 indicated 
in  Table  10.  A summary  of  effects  at  selected  locations,  extracted  from 
Table  9,  is  shown  for  comparison. 
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4-04h(2)(d) 

Artificial  Flood  No. 

Location  River  km  6 7 


Helffrt  of  crest  above  mean  T/atcr  profile  (m) 


Elvershausen 

275 

0*6 

0.5 

Herrcnhauscn 

152 

1.1 

0.9 

Wes ten 

22 

0.4 

0.3 

Surface  velocities  (km/hr) 

Elver shau3en 

275 

6 

6 

Herrcnhauscn 

152 

3 

3 

Westen 

22 

3 

3 

Time 

of  start  of  rise 

after  initial  discharge 

.(hrs,.) 

Elvershausen 

275 

12 

10 

Herrcnhauscn 

152 

41 

38 

Weston 

22 

69 

66 

Time  of  peak  after 

initial  discharge  (hrs.) 

Elvershausen 

275 

40 

45 

Herr  ox  hausen 

152 

84 

90 

Westen 

22 

129 

135 

Duration  of  stages  above  MW  (hrs.) 

Elvershausen. 

275 

210 

210 

Herrcnhauscn 

152 

270 

270 

We3ten 

22 

340 

340 

(3)  Effects  of  Minor  Modifications  of  Outlets  (Type  B). 

(a)  General » Release  of  discharge  through  the 
outlets,  vrit  minor  (Type  B)  modifications  described  in  paragraphs 
V04c  to  4^04f,  vjouIq  produce  flow  variations  with  peaks  ranging  from 
about  0*3  to  2.5  meters  above  mean  rax  ter.  Pertinent  data  are  sumnarized 
in  Tables  9 a~d  10. 


(b)  Artificial  Flood  Nn«  8 is  the  flow  variation 

on  the  Oder,  Rhumo,  Leine  and  Aller  Rivers  resulting  from  sustained  dis- 
charge under  initia^xool  conditions  from  the  outlets  of  Oder  Dam,  modi- 
fied as  described  in  paragraph  V-04d(2).  The  peak  discharge  of  165  m^/s 
at  Oder  Dan  would  result  in  an  increase  of  120  kk/s  over  the  base  flow 
at  Weston  (See  Table  9). 

(c)  Artificial  Flood  No.  9 is  the  flow  variation 
downstreew  from  Soese  Dam  created  by  sustained  discharge  under  initial 
full  pool  conditions  from  the  modified  outlets  of  that  dam,  as  described 
in  paragraph  4-04e(2).  The  peak  discharge  at  the  dam  of  55  mVs  would 
not  be  appreciably  reduced  during  its  progress  do vn stream.  An  increase 
of  40  nv/s  over  the  base  flow  at  Westen  vrauld  result  as  shorn  in  Table  9» 


*/full 
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4-04h(?) 

(d)  Artificial  Flood  Jig,  10  is  the  flow  variation  below 
Eckcr  Dam  resulting  from  sustained  discharge  under  initial  pool  condi- 
tions from  the  Ecker  Dam  outlets,  modified  as  described  in  paragraph 
4-04f(2),  As  may  bo  observed  in  Table  9,  the  peak  discharge  of  30  jtk/s 
at  the  dai'i  wuuld  result  in  an  increase  of  20  m^/s  ever  the  base  flow 
at  ’festal. 


(o)  Comparison  of  effects  of  minor  modifications  of 
Outlets  (Type  3).  The  effects  of  flow  variation  resulting  from  sustained 
discharge  from  the  outlets  (with  minor  Typo  B modifications)  are  suirnar- 
ized  in  Tables  9 and  10.  The  flooding  would  be  confined  generally  with- 
in the  stroan  banks,  except  for  Artificial  Flood  No.  8,  which  would 
cauBe  tv  or  bank  flooding  ranging  in  width  from  0.2  to  1.7  km  at  various 
locations  as  shown  in  Table  10,  Extracts  of  effects  from  Table  9 are 
shown  belc*y  for  comparison: 


Location 

River  km 

Artificial  Flood  No. 
8 9 10 

Height  -'f  crest  above  mean  water  profile  (m) 

Elvershausen 

275 

2.2 

0,8 

— 

Herrenhausen 

152 

2.7 

1.3 

— 

Celle 

U5 

— 

— 

0.6 

Westen 

22 

1.3 

0.5 

0.3 

Surface  Velocity  (km/for.) 

Elvershausen 

275 

8 

6 

— 

Herrenhausen 

152 

4 

4 

— 

Celle 

115 

- 

— 

3 

Weston 

22 

5 

4 

4 

Time  of  start  of  riso  after  initial  discharge  (hrs.) 


Elvershausen 

275 

8 

l 

— 

Herrenhausen 

152 

25 

23 

— 

Celle 

115 

26 

Wes ten 

22 

55 

46 

55 

Time  of  peak  after  initial 

discharge  (hrs.) 

Elvershausen 

275 

30 

48 

— 

Herrenhausen 

152 

95 

— 

Cello 

115 

_ 

WL 

Weston 

22 

121 

138 

x06 

Duration  of  stage  abovo  MW  (hrs. ) 

Elvershausen 

275 

76 

190 

_ 

Herraahausen 

152 

100 

250 

— 

Celle 

115 

— 

— 

145 

We 3 ten 

22 

112 

330 

160 
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4-04h 

(4)  Effects  of  Major  Modifications  of  Outlets  (Type  C). 

(a)  General.  The  effects  of  flow  variations  result- 
ing from  sustained  discharge  from  the  outlets  of  Oder,  Soese  and  Ecker 
Dams,  as  a result  of  Type  C major  raodifi cations  described  in  paragraphs 
4-04©-f  are  3unmarized  in  Table?  9 and  10.  Plates  21  and  22  show  dis- 
charge hydrographs  at  key  locations.  Attention  is  directed  to  the 
influence  of  the  comparatively  large  base  flows  upon  the  resulting  dis- 
charge hydro  graphs. 

(b)  Artificial  Flood  Ko,  11  is  the  flow  variation 
resulting  from  sustained  discharge  from  the  Odor  Dam  outlets  modified 
as  described  in  paragraph  4-Q4d(3).  The  sharp  peak  release  of  445  m3/s 
would  be  reduced  to  218  nP/s  at  Westen,  an  increase  of  about  115  rt?/s 
over  the  base  flow  at  that  location.  Plate  21  shows  the  discharge 
hydro  graphs. 

(c)  Artificial  Flood  No.  12  is  the  flow  variation 
resulting  from  operation  of  the  modified  Soese  Dam  outlets  as  described 
in  paragraph  4-04e(3).  The  peak  discharge  at  the  dam  of  282  nP/s  would 
result  in  an  increase  of  160  nr/s  over  the  base  flow  at  Western,  effect- 
ing a peak  flew  of  263  m^/s  at  that  location  as  shown  on  Plate  21. 

(d)  Artificial  Flood  No.  13  is  the  result  of  dis- 
charge from  the  Ecker  Dan  outlets  with  Type  G modifications  as  des- 
cribed in  paragraph  4-04f(3)*  The  pe£k  flow  at  Weston  of  193  ra^/s 
represents  an  increase  of  approximately  90  m^/s  above  the  base  flow 
at  that  location,  and  is  the  result  of  the  initial  165  m^/s  peak  dis- 
charge from  the  dam  outlets.  Hydrographs  at  >ther  key  locations  are 
shorn  on  Plate  22. 


(e)  Artificial  Flood  No.  14  results  from  the  com- 
bined discharge  of  the  Type  C modified  outlets  of  Oder  and  Soese  Dams, 
timing  initial  operation  of  the  nutlets  so  that  the  peak  flows  would 
arrive  simultaneously  at  Elver shausen  to  produce  maximum  peak  flows  in 
the  strean  below  that  point.  This  combination  could  be  effected  by 
delaying  the  initial  operation  at  the  Oder  Dam  5 hours  later  than  initial 
discharge  at  the  Soese  Dani.  The  peak  discharge  of  445  v?/s  from  the  Oder 
outlets  so  combined  with  the  peak  discharge  of  282  m3/s  from  Soose  Dam 
would  produce  a peak  flew  of  418  nP/o  at  the  point  of  junction  of  flow 
and  would  result  in  a peak  of  318  n&/ s at  Wostcn,  an  increase  of  215  mV8 
over  the  base  flow  at  that  location.  See  Plate  21  for  discharge  hydro- 
graphs  at  key  locations,  Plates  4,  5 and  7 for  water  surface  profile, 

Plate  13  for  discharge  profile,  and  Tables  9 and  10  for  sunmaiy  of  effects. 

(f)  Artificial  Flood  No.  15  is  the  flow  variation 
in  the  Aller  River  below  the  confluence  of  tho  Leine  River  resulting 
from  tho  combined  discharge  of  the  typo  C modified  outlets  of  the  Oder, 
Soese  and  Ecker  Dans.  In  order  to  produce  maximum  poak  flew,  the 
initial  operation  of  the  outlets  at  Oder  and  Ecker  Dens  were  lagged 
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5 and  27  hours,  respectively,  after  the  initial  operation  at  Soe* e Dam. 

The  resulting  peak  discharge  at  West®  TOuld  be  approximately  365  m^/s, 
an  increase  of  262  1^/3  over  the  base  flow  at  that  location  as  shown  in 
Table  9.  Discharge  hydrographs  at  Ahlden  and  w/est®  are  shown  on  Plate  21, 

(g)  Comparison  of  Effects  of  Ma.1or  Modifications  of 
Outlets  (Type  C).  The  effects  of  flow  variations  induced  by  Type  C 
major  modifications  of  the  outlet  structures  are  sunrarizod  in  Tables  9 
and  10,  oxtracts  from  vAiich  are  shown  below  for  purposes  of  comparison: 

Artificial  Flood  No. 


Location 

River  km 

11 

12 

13  14 

15 

\ 

Blvershaus® 

Herrenhausen 

Celle 

Weston 

Elver  ahausen 
Herrenhausen 
Celle 
fasten 

Tim 

leiidit  of  crest  above  mean  water  profile 

fa) 

2.2 

6 

275  2,3  2.6  - 3.2 

152  2.7  3.4  - 4.3 

115  - 1.9 

22  1,2  1.5  1.0  1.9 

Surface  Velocity  (kroAr.) 

275  8 8 -9 

152  4 4 -4 

115  4 - 

22  5 5 4 5 

, of  start  of  rise  after  initial  discharge  (hrs.) 

Elver  shausen 

275 

4 

4 

*•  4 

— 

Herr®  hausen 

152 

27 

26 

- 25 

— 

Colie 

115 

— 

.. 

20  - 

— 

Weston 

22 

57 

61 

48  59 

64 

Time  of  peak  after  initial  discharge  (hrs.) 

Elversnausen 

275 

21 

- 20 

— 

Herrenhausen 

152 

69 

59 

- 60 

— 

Celle 

115 

— 

— 

50  - 

— 

W08t® 

22 

115 

103 

76  104 

104 

Duration  of  stages  abovo  WW  (hrs.) 

Elver  ahausen 

275 

52 

32 

- 58 

— 

Herrenhausen 

152 

18 

30 

- 51 

— 

Celle 

115 

— 

— 

0 - 

Wosten 

22 

0 

0 

0 0 

32 

Duration  of  stages  above  MW  (hrs.) 

Blvershaus on 

275 

76 

52 

- 84 

— 

Herrcnhaus® 

152 

97 

73 

- 105 

— 

Cello 

115 

— 

— 

60  - 

_ 

Wosten 

22 

105 

80 

78  118 

130 

Width  of  Flooding  at  Peak  of  Rise  (ton) 

Elvorshouscn 

275 

0.8 

0,8 

- 0.8 

1 — 

Boricnau  (Loine  R.)  121 

0.3 

0.3 

- 0.6 

— 

Celle 

115 

— 

— 

0.3  - 

^esten 

22 

0.7 

0.5 

0.5  1.4 

2.0 
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(5)  Effects  of  Discharge  from  Okor  Dam  and  Harzteiche, 

(a)  Detrimental  flow  variations  night  be  produced 
by  discharges  from  the  Oker  Ikm,  nor  under  instruction.  No  data  are 
presently  available  to  permit  ovaluatijr.  of  the  magnitude  and  duration 
of  such  discharges;  hwWovcr,  it  can  be  estimated  that  the  resulting 
peak  flows  w.»uld  be  of  similar  magnitude  to  th  so  from  the  other  exist- 
ing Harz  Dams  and  that  the  duration  of  flow  would  be  somewhat  longer 
due  to  the  larger  starage  capacity  (45  million  nr)  proposed  for  that 
new  reservoir. 


(b)  The  scattered  location  and  anall  individual 
capacity  if  the  69  •Harztoiche, 11  the  Harz  Mountain  Ponds  described  in 
paragraph  2-1 Oc,  together  with  the  long,  small  channels  leading  to  the 
main  streams,  minimize  the  potential  effect  of  discharges  from  those 
ponds  t - produce  detrimental  strean  variations  in  the  main  streams  of 
the  basin. 


(6)  Effects  of  Discharge  from  the  navigation  dams. 
Opening  of  the  outlets  of  the  navigation  and  mill  dams  on  the  Allor 
and  Lcine  Rivers  would  rosult  in  an  undetermined  amount  of  flow  varia- 
tion. The  small  storago  capacity  and  the  low  head  between  the  upper 
and  lower  po  1 elevations  limit  the  raagiitude  cri  duration  of  discharge. 
Reference  is  made  to  Exhibit  B for  discussion  and  tabulation  of  the 
potential  effects, 

4-05  ARTIFICIAL  FLOODING  POTENTIALITIES  OF  CANALS. 

a.  Reference  is  made  to  paragraph  2-12  and  to  the  document 
listed  as  Reference  3 in  the  Bibliography  for  detailed  description  of 
•the  canals, 

b,  Danolition  of  the  Mittclland  Canal  (Eins-'^escr  and 
Woser-Elbo  Canals)  at  the  Lcine  River  Aqueduct  and  at  the  Okcr  River 
and  Aller  River  syphons  uould  empty  the  water  stored  in  the  canals, 
(approximately  19  million  itk)  into  thase  streams,  provided  that  the 
canal  safety  gates  were  raised  (See  Plato  10),  The  rates  of  flow 
would  bo  tuv  slow  to  create  effective  artificial  flo«>ding;  however, 
the  volume  of  released  water  could  be  utilized  to  supplement  other 
sources  -f  supply  f >r  still-water  barriers  described  in  paragraph  4-02, 
A total  . .f  approximately  13  million  rcr  ouuld  be  discharged  at  those 
three  locations  in  48  hours.  The  estimated  rates  of  discharge  are 
indicated  in  the  following  tabulation: 


Hours  Aftor  Broaching 
1 
3 
6 
12 
24 
48 


Rate  of  Discharge 


Lne  R. 

Oker  R, 

Aller  R 

85 

1W 

95 

55 

$5 

65 

40 

50 

50 

30 

30 

30 

15 

15 

15 

5 

\L 

5 

5 
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The  artificial  flooding  p ten ticli ties  of  the  Aller  and  Leine 
River  basin  described  in  preceding  paragraphs  4-01  to  4-05  are  heroin 
summarized* 

a.  Temporary  donning  operations  at  suitable  existing  dansites 
and  bridge  openings  would  create  flu  xiing  extending  1 to  11  ten  upstream 
from  those  locations  with  average  widths  of  over  bank  flooding  ranging 
from  0*1  to  2*5  km  and  depths  of  0.03  to  2 m*  The  extent  and  locations 
of  flooded  areas  are  diown  on  Plate  16  and  rosults  surmarlzed  in  Tables 
6 and  7*  Associated  breaching  of  levoos  mould  bo  necessary  in  most  cases* 
Exoept  during  high  water  periods,  overbank  inundation  would  not  present  a 
continuous  water  obstacle.  Tanporary  dams  with  heights  loss  than 
approximately  3 m above  mean  water  would  not  effect  appreciable  over- 
bank  flooding*  Reference  is  made  to  paragraph  4-02  for  detailed  dis- 
cussion. 


b*  Breaching  of  the  Oder,  Soese,  and  Ectoer  Dams  (plus  the 
Okor  Dam  when  completed)  would  create  major  artificial  flood  waves  with 
amplitudes  of  approximately  4-6  m in  the  upper  roaches  and  2-5  m in  the 
lower  roaches  of  the  Aller  and  Leine  Rivers  downstream  of  those  struc- 
tures as  discussed  in  paragraph  4-03.  Locations  appear  on  Plate  1 and 
sketches  of  the  dams  on  Plato  9*  Tho  start  of  the  waves  produced  by 
breaching  of  the  Oder  or  Soese  Dan  would  arrive  at  Weston  (km  22  above 
the  mouth  of  the  Aller  River)  in  about  75  hoars  and  the  peak  in  about 
95  hours.  Waves  caused  by  broaching  of  the  Eckor  Dam.  would  take 
appro xiimtoly  15  hours  less  time  to  travel  to  Weston.  Surface  velo- 
cities at  the  peak  of  the  wave  would  range  from  approximately  9 km/hr 
in  the  upper  roaches  t , about  5 ten/hr  in  the  lower  roaches  of  the  Aller 
and  Ldne  Rivers,  The  average  rate  >f  rise  of  stago  would  be  about 
0.6  near  the  dams  and  0.2  m^ir  in  the  lower  readies  of  those  rivers. 
Stages  T>uld  remain  abovo  n >nnal  for  15  to  20  hours  immediately  .below 
the  breached  dans  and  for  45-60  hours  farthor  downstream.  Effects  are 
summarized  in  Tables  8 and  10,  discharge  hydrographs  are  shown  in  Plates 
19  and  20;  and  stage,  discharge,  and  velocity  profiles  are  shown  for  a 
representative  flood  wave  on  Plates  4,  5,  7 and  13.  The  effects  can  be 
intensified  by  synchronized  breaching  of  tho  dans  to  produco  either 
incroasod  hdgjit,  longer  duration  or  repetition  of  flood  waves, 

c.  Detrimental  flow  variations  ranging  in  amplitude  from 
0.3  to  3 m might  bo  produced  along  tho  Aller  and  Leine  Rivers  by 
manipulation  of  the  controlled  outlets  of  the  Oder,  Siiese,  and  Ecker 
Dams  (and  of  the  Oker  Dam  upon  its  conploti^n).  Locations  of  the 
dams  ore  shovn  on  Plate  1.  As  discussed  in  paragraph  4-04,  modification 
of  the  outlets  to  increase  their  discharge  capacity  touH  be  necossaiy  in 
order  to  produce  tho  higher  flow  variations  summarized  in  Thblos  9 and  10. 
River  stages  could  be  maintained  higher  than  normal  for  40  to  200  hours 
immediately  dv.wn  stream  from  the  dam  and  for  80  to  350  hours  in  the  lower 
roadies  of  tho  Aller  and  Leine  Rivers,  by  means  >f  sustained  discharge 
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from  the  dam  outlets.  Average  surface  velocities  of  as  high  as  8 tan/far 
could  be  produced  in  the  upper  readies  during  the  passage  of  the  peak 
of  the  Uses*.  In. the  lower  readies,  the  average  surface  velocity  would 
not  fexceod  4 Rrt^ir.  The  relation  of  the  peak  discharge®  and  surface 
velocities  of  a representative  flow  variation  to  natural  conditions  pan. 
be  observed  oh  Plato  13  * The  relative  peak  stages  are  plotted  on  the 
profiles,  of  Plates  4,  5 and  7.  The  resulting  overbank  flooding,  tabu- 
lated in  Table  10,  "would  be  .mostly  confined  to  the  areas  included  vdthin 
the  loops  of:iho;  old  river  moan ders  and  would  be  of ; shj rt  duration*  In 
most  cases, -levees  "would  also  have  to  bo  breached  in  order  to  cause 
sigiif  leant  inundation  along  the  streams. 


d. t  Bie  approximately.  100  million  m3  maximum  storage  capacity 
of  the  existing  reservoirs,  ponds  and  canals  cc  uld  be  utilized  as  a 
source  of  supply  for  th e still-water  barriers  shown  onr  Plate  16,  , A 
combined  rate  f discharge  as  high  as  approximately  100  ra3/s  oould  be 
sustained  for  ab*ut  10  days  under  irdtiai^pool  conditions.  It  would 
take  about  2 days  for  the  initial  flow  to  travel  downstream  to  the 
lower  reaches  and  about  3 additional  days  before  the  flow  -would  rise  to 
near  the  sustained  maximum  rate.  Reference  is  made  to  paragraph  4-02g 
for  detailed  discussion, 

e.  Completion  of  the  Oker  Dam  would  add  45  million  m^  of 
storage  capacity,  and  would  permit  increase  of  flood  wave  heights  of 

1 to  2 m by  synchronized  breaching  in  combination  with  the  other  dams, 
Breadiing  or  discharge  operations  at  the  69  smaller  ponds  (Harzteiche) 
would  exert  insignificant  effects  upon  stage  and  velocity  in  the  main 
streams  of  the  basin  (See  paragraph  4-*04h(5))» 

f . The  elevation  of  a reservoir  pool  at  the  time  of  breaching 

or  regulated  discharge  operati  ns  would  have  direct  influence  upon  the 
rate  of  discharge.  For  example,  the  discharge  rate  of  8500  itr/s  result- 
ing from  breadiing  of  the  Oder  Dam  at  full  reservoir  (elevation  381*10 
mjAIN)  would  be  reduced  to  4200  m^/s  at  elevation  377,3  the  lower 

limit  of  flo  d control  storage  (shown  on  Plate  17);  and  the  effect  down- 
stream would  be  reduced  accordingly, 

g.  Breaching  or  sudden  release  of  discharge  from  the  naviga- 
tion locks  and  dams  on  the  Aller  and  Leine  Rivers  would  cause  rises  in 
downstream  stages  of  1-3  meters  and  corresponding  reduction  in  upstream 
water  surface.  Locations  of  dams  are  sh'ron  on  Plates  1 to  7 and  descrip- 
tions are  contained  in  Exhibit  B.  Synchronized  dan-lition  or  operation 
would  make  possible  either  cyclic  variation,  increased  duration  or  in- 
creased height  of  resulting  strean  stages.  The  duration  of  waves  or 
flow  variations  would  nit  exceed  about  12  h -urs,  due  to  the  low  height 
and  small  storage  capacity  of  the  navigation  dans.  Inundation  of  low- 
lands, unprotected  by  levees,  would  result  but  extent  and  duration  of 
flooding  would  be  slight.  See  Exhibit  B for  detailed  discussion. 


£/full 
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h*  The  an  .unt  .f  flooding  to  be  expected  cs  a result  of 
breaching  or  regulated  discharge  from  the  large  liars  Mountain  Dams 
largely  depends  upon  the  base  flow,  i.e.,  the  flow  of  water  existing 
in  the  streams  prior  to  passage  of  the  flood  wave*  See  'Rabies  3 to  5 
for  tabulation  of  natural  statistical  stages  and  discharges,  and  Plate 
12  for  expected  frequency  of  occurrence  of  natural  flows.  The  studies 
presented  in  this  report  were  based  upon  an  assured  base  flow  corres- 
ponding to  mean  water  conditions.  The  stage  to  be  expected  at  a key 
station  during  an  artificial  flood  for  any  other  condition  of  base 
flow  may  be  determined  by  reference  to  Plates  14  and  15  and  Tables  8 and  9. 
Add  th:  difference  in  base  flows  between  that  indicated  in  Tbble  8 or  9 
arid  the  flow  for  the  given  initial  stage  (See  Plates  14  or  15)  to  the 
peak' discharge  shown  in  those  tables.  Having  thus  determined. the  new 
peak  discharge,  determine  the  correspcnding  stage  from  the  rating  curve 
on  Plate  14  or  15  for  the  station  under  consideration. 
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SECTION  V 

EFFECT  ON  MILITARY-  OPERATIONS 


5-01  031ERAL. 

The  purpose  of  this  section  is  to  assist  military  planning 
personnel  in  estimating  the  relative  value  and  effect  of  artificial 
floods  on  associated  military  factors  such  a3  bridging,  ferrying,  and 
trafficability . TLe  effects  of  artificial  floxls  on  military  oper- 
ations may  vary  greatly,  depending  on  hydrologic  conditions,  type  of 
equipment  involved,  and  the  tactical  and  logistical  situation.  The 
effects  presented  in  this  section  are  opinions  based  largely  upon 
discussions  of  the  military  effects  of  artificial  flooding  pn  the 
Aller  and  Leine  Rivers  givor  in  Exhibit  B,  a military  geography 
document  published  by  the  German  Gonoral  Staff.  See  paragraph  4- 06 
for  sunrarized  discussion  of  hydraulic  effects  of  artificial  flooding. 

5-02  B 7ECT  OF  STILL-WATER  BARRIERS  AND  DRAINAGE  OBSTACLES. 

a.  Reference  is  made  to  paragraph  4<-02  for  discussion  of  the 
hydraulic  features  associated  with  formation  and  augnentation  of  water 
obstaoles  by  means  of  temporary  danming  operations  or  by  disruption  of 
normal . drainage . 

fc.  Bridging  and  ferrying  operations  within  the  backwater 
reaches  upstrean  from  the  temporary  dams  would  be  hindered  by  reason 
of  the  resulting  greater  width  and  depth  of  crossing,  indicated  in 
Tables  8 and  9 and  on  Plate  16.  Approach  trafficability  would  be 
decreased  by  the  shallow  overbank  flooding,  and  the  increased  strean 
depths  would  hinder  fording  of  the  uper  reaches  of  the  river.  Since 
the  resulting  increased  water  obstacle  would  not  be  continuous  along 
the  streams  (as  illustrated  on  Plate  16),  still-water  barriers  must 
be  oombined  with  other,,  natural  bstacles  and  with  tactical  operations 
in  order  to  channelize  militaxy  action. 

c.  Continuous  military  support  of  the  temporary  dam  instal- 
lations rmuld  be  necessary  to  prevent  their  destruction  by  enany  air 
or  ground  action.  Destruction  of  a temporary  dam  would  release  a flood 
wave  of  short  duration  that  woijd  hinder  crossing  operations  below  the 
structure  and  which  might  cause  progressive  failure  of  other  downstream 
structures • 


d.  Maneuverability  and  trafficability  in  the  area  up 
to  2 km  from  the  Allor  and  Leine  river bank  would  be  hindered  by  block- 
ing of  the  numerous  drain  ditches  and  culvert3  which  drain  the  low- 
lying  pasture  lend  adjacent  to  the  rivers. 
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5-03  EFFECT  OF  MAJOR  FLOOD  ’YAVES, 

a.  Reference  is  made  to  paragraph  4-03  for  discussion  of  the 
hydraulic  features  associated  with  creation  of  major  flood  v/aves  by  means 
of  breaching  of  the  otdrtige  dams  and  navigation  dams  located  on  the  Aller 
and  Leine  Rivers  and  their  tributaries. 

b.  Broaching  of  the  Oder,  Soese,  or  Ecker  Dams  T*?uld  create 
artificial  flood  wavoa  that  would  destroy  or  endanger  bridges  and  dams 
along  the  streams  for  an  undetorrained  distance  below  the  breached  dan. 
Insufficient  data  are  available  regarding  the  structural  features  of 
existing  bridges  ana  dams  to  permit  estimate  of  tie  degree  of  destruc- 
tion. 

c.  Breaching  of  one  or  more  of  the  large  Harz  dams  or  destruc- 
tion of  the  navigation  dams  rrould  produce  temporary  flood  conditions 
i.tiich  oduld  interfere  *.dth  stream  crossing  operations  and  endanger  equip- 
age and  floating  bridges  along  the  Aller  and  Leine  Rivers.  See  Tables 

8 and  10  for  sirrmary  of  resulting  flood  conditions.  Except  in  lire  iimed- 
iate  vicinity  of  the  breached  dan,  the  time  required  for  travel  of  the 
flood  wavs  (as  shovn  in  Table  8)  would  probably  be  sufficiently  long  to 
permit  safeguarding  measures  to  be  undertaken. 

d.  Destruction  of  the  large  Harz  dams  ut>uld  seriously  disrupt 
the  municipal  water  supply  and  electrical  power  supply  of  Bremen,  Hildo- 
sheim  and  other  important  industrial  and  urban  areas. 

e.  Destruction  of  the  navigation  dans  on  the  Aller  and  Leine 
Rivers  vould  disrupt  waterborne  traffic  to  Hannover  and  other  industrial 
centers,  oncl  would  disrupt  power  supply  for  a number  of  mills  and  fac- 
tories^- as  described  in  Exhibit  B. 

• 

5-04  EFFECT  OF  FLCW  VARIATIONS  . 

'•■c  - Reference  is  made  to  paragraph  4-04  for  discussion  of 

tho  possible  detrimental  flow  variations  that  could  be  created  on  the 
Aller  and  Leine  Rivers  by  means  of  regulated  discharge  from  the  Harz 
dams  and  the  navigation  dams.  The  resulting  flow  conditions  are  surma  r- 
izod  in  Tables  9 and  10. 

f • 

\ 

b.  Combined  or  cyclic  release  of  water  from  tho  outlets  of 
the  Oder,'1  Soese,  or  Ecker  Dans,  especially  if  the  outlets  are  modified 
to  increase  tho  discharge  capacity,  would  produco  appreciable  flow  vari- 
ations along  the  Aller  and  Leine  Rivers  that  would  endanger  existing 
structures  and  floating  bridging  for  considerable  distances  downstream. 
Thd  l£rge  storage  capacities  of  the  reservoirs  permit  extended  durations 
or  multiple  repetitions  of  flow  variations.  Tho  several  days  travel  time 
required  for  a release  from  the  dams  to  be  fully  effective  on  the  Leine 
River  below  Hannover  or  below  Cello  on  the  Aller  River  (as  shown  in 
Table  9)  vrould  permit  protective  measures  t/  bo  undertaken . 
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c,  Deliberate  demolition  of  the  Harz  dams  and  the  navigation 
locks  and  dams  vould  prevent  their  use  by  the  eneny  in  producing  detri- 
maital  flow  variation  during  a later  critical  period. 

5-05  EFFECTS  RELATED  ID  OTHER  BASINS. 

Artificial  flooding  along  the  Aller  or  Lcine  Rivers  could  be 
coordinated  ’/rith  similar  operations  on  other  river  basins  to  create 
simultaneous  or  progressive  Trater  obstacles  affecting  military  action. 
Reference  is  made  to  reports  on  studies  of  artificial  flooding  possi- 
bilities <n  the  Rhino,  Danube,  Wescr,  and  EJns  Rivers  listed  as  Refer- 
ences 20  to  24,  inclusive,  in  the  Bibliography  of  this  report. 
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Equivalent  Englisb-iSstrio  Terms 
I^drologifl  Terms  and  Abbreviations 
Suamry  of  Gag©  Date,  Aller  and  Cfcor  Rivers 
Smsaary  of  Gage  Data,  LbIus  and  Rhine  Rivers 
Discharge  Data,  a Her  River  Basin 

Inundation  Effect  of  Stillwater  Barrieres  fAllar  River 
Inundation  Effect  of  Stillwater  Barriers,  Leins  River 
Effects  of  Artificial  Flood  Waves 
Effects  of  Artificial  Flow  Variations 
Estimated  Widths  of  Flooding  due  to  Artificial  Floods 
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EQUIVAIENT  ENGLISH-METRIC  TERMS 


To  reduce  A to  B, 

multiply  A by  F» 

To  reduce  B to  A. 

multiply  B by  Q. 

Itoit  A 

Factor  F 

Factor  0 

libit  B 

Mllee 

li 60935 

.62137 

Kilometers 

Meters 

3.2808 

.30480 

Feet 

n 

39©37C 

•«5400 

Inches 

Square  Milos 

2.590 

•3661 

Square  kilometers 

» n 

259.000 

•0038610 

Hectares 

Hectares 

2.47104 

•40469 

Aorss 

Acres 

4(46.9 

.00024710 

Square  Meters 

Cublo  Meters 

35*3145 

.028317 

Cubic  Fbet 

Cubic  Feet 

28.317 

.035314 

Liters 

Acre-fleet 

43560. 

.000022957 

Cublo  Feet 

n 

1233.5 

.00081071 

Cubic  Meters 

Cublo  Feet  per  second 

1.9835 

.50417 

Aoro-ibet  per  24 
hours 

**  Meters  per 

n 

35*3145 

.028317 

Cubio-fbet  per 
seoond 

Miles  per  hour 

1.60935 

.62137 

Kilometers  per  hour 

n * • 

1.4667 

.68182 

Feet  per  second 

Meters  per  seoond 

3.2808 

.30480 

n n n 

K N « 

2.2369 

.44704 

Miles  per  hour 

Feet  por  seoond 

1.097 

.99113 

Kilometers  pci’  hour 

Tons  (metric) 

1.102 

.9072 

Tons  (short) 

" (long) 

1.016 

.9842 

" (metric) 

11  (metric) 

2205% 

.0004536 

Pounds 

(avoirdupois) 

■ (metric) 

1000, 

.001 

Kilograms 

i 
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HYDROLOGIC  TERMS  AND  ABBREVIATIONS 
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TABLE  3 

SUMMARY  07  OAOB  DATA  - ALIXR  AMD 


OSOS 

Kb. 

Map 

■Mord 

abora 

Serlea 

d# 

Mouth 

Drainage 

Gaga 

4416 

Ouarra" 

of 

Area 

Zero 

3a«a 

4414 

Grid 

Allar 

^BSSESk, 

Brenaeckenbruack 

MS 

18535 

158 

1645 

47.57 

(Allar  E. ) 3528 

(7  ka.  vpafrMJi  of 
Ckar  B.  junction) 


Oalla 
(Allar  B.) 

J4  X5950 

3326 

115 

4494  31.82 

(1  ka,  upetraaa  of 
fubca  E.  junction) 

Ah Idea 
(Allar  B.) 

JJ4_ 

3223 

X2464 

59 

14122 

18.96 

(6  ka.  downs tre&a  of 
leine  B.  Junction) 

Vaataa 

(Allar  B.) 

JCL 

3121 

X0573 

22 

15221 

10.59 

Grots  -Sahwualptr 
(dear  £.) 

_*5_ 

3628 

X8321 

181 

1763 

57.77 

•See  labia  Z for  dafinition  of  syabdla 


I 


lsixis§  Bsitisi  MsSal  isisSai  iaiaSaS? 


OESR  RIVERS 


-r 


Data  or 
Period 
of 


River  Sta*?e  in  Centineters  abc?e  Gage  Zero 


i i 


Record 

Mot. 

Dec. 

Jan. 

Fab. 

Mar. 

Apr. 

June  July  Aur. 

Sept. 

Oct. 

17^1 

Mar  1881 

1926-35 

250 

m 

145 

163 

188 

171 

173 

162 

117 

110 

117 

94 

94 

Ill 

222 

m 

104 

108 

141 

126 

114 

110 

71 

73 

69 

59 

66 

75 

93 

m 

m 

73 

73 

96 

81 

69 

65 

43 

49 

28 

34 

46 

50 

25 

8 

8 

Jul  1934 

fab  1946 

528 

1926-35 

495 

■ 

264 

270 

322 

286 

277 

273 

222 

202 

199 

182 

179 

206 

382 

0 

196 

199 

245 

228 

210 

213 

167 

153 

153 

145 

143 

157 

184 

0 

154 

156 

186 

180 

161 

162 

132 

120 

108 

109 

116 

127 

101 

0 

80 

Sap  1936 

53 

Mar  1881 

468 

1926-35 

434 

■ 

282 

312 

348 

331 

315 

325 

262 

231 

226 

207 

187 

236 

384 

■ 

217 

231 

279 

273 

250 

256 

109 

173 

169 

155 

145 

165 

209 

u 

169 

166 

212 

211 

.95 

191 

157 

133 

114 

116 

1-9 

122 

100 

58 

July  and 
Oct  1934 

53 

>fer  1881 

553 

1926-35 

522 

a 

338 

368 

407 

381 

372 

36? 

310 

280 

277 

252 

240 

282 

454 

» 

271 

285 

336 

322 

301 

303 

252 

228 

225 

210 

202 

220 

263 

H 

22 4 

226 

267 

267 

253 

243 

216 

194 

179 

179 

179 

183 

163 

♦( 

112 

July  1934 

112 

Mot  1926 

341 

1926-35 

341 

0 

188 

192 

222 

192 

182 

199 

154 

133 

137 

130 

117 

163 

279 

0 

108 

103 

138 

126 

115 

133 

90 

75 

83 

78 

64 

78 

99 

0 

61 

54 

74 

72 

69 

78 

51 

39 

33 

36 

36 

37 

24 

July  1934 


6 

6 


Table  3 


TABU  4 

SUMMARY  OP  GAOS  DATA  - UIMR  AMD  RHUMB  RIVZRS 


w 

i 


>*  r 


Oag# 

OSOS 

Map 

Series 

4416 

4414 

■Rord 

de 

Guerre" 

Grid 

Ka. 

above 

Mouth 

of 

Aller 

Drainage 

Area 

So.  Ka. 

Gage 

Zero 

Wn 

Date  or 
Period 
of 

I tea*  Record 

Wot, 

River  Stage 
Dec.  Jan.  Feb. 

in  Centiaeters 
Mar . Apr . May 

above  Gage  Zero 
June  July  Aug. 

Sept. 

Oct. 

Tear 

BortheiM  (Leiaetura) 

-Sf* 

C5447 

269 

984 

113.69 

HHW 

Feb  1909 

285“ 

(Leine  R.) 

4225 

HW 

1926-35 

265 

MU' 

a 

92 

77 

124 

86 

64 

78 

47 

28 

58 

28 

18 

43 

184 

(4  ka.  upstreaa  of 

HV 

M 

27 

28 

50 

45 

33 

38 

21 

13 

16 

12 

9 

13 

25 

Rhuno  1.  Junction) 

MKW 

a 

10 

10 

22 

23 

18 

15 

11 

5 

2 

2 

3 

3 

-2 

MW 

■ 

-20 

NMV 

Jul  1883 

-30 

Oreene 

P4 

C5264 

241 

269B 

94.92 

HHW 

Feb  1946 

721 

(Lain*  R.) 

4125 

HW 

1926-35 

679 

HW 

1926-35 

401 

387 

452 

398 

374 

370 

305 

275 

321 

300 

242 

353 

563 

m 

M 

295 

299 

325 

306 

304 

288 

259 

241 

252 

246 

231 

254 

275 

MHW 

■ 

258 

246 

268 

257 

265 

248 

238 

223 

224 

226 

215 

226 

212 

• 

MW 

180 

HHW 

Sep  1911 

172 

Harreahauaea 

_*4_ 

• 

X3322 

152 

5355 

44.15 

HHW 

Feb  1946 

670 

(Leine  R.) 

3624 

HW 

1931-35 

536 

lew 

a 

264 

206 

340 

325 

275 

311 

217 

212 

209 

147 

178 

236 

422 

HW 

a 

159 

130 

205 

205 

169 

191 

140 

114 

114 

94 

95 

104 

143 

MHW 

vw 

• 

■ 

66 

83 

88 

109 

92 

86 

65 

73 

52 

56 

59 

53 

37 

HW 

HHW 

Jua  1929 

15 

Basse 

JOl. 

1 2041 

98 

6155 

28.51 

HHW 

May  18811 

6701 

(Lelae  X.) 

3423 

HW 

1926-35 

634 

MHW 

a 

305 

314 

291 

324 

307 

328 

241 

207 

239 

217 

1«3 

244 

470 

» 

MW 

a 

205 

207 

272 

250 

226 

241 

182 

157 

169 

155 

142 

159 

197 

MMW 

a 

153 

142 

181 

184 

172 

168 

152 

131 

122 

123 

122 

116 

104 

IW 

a 

72 

HHW 

Oct  1934 

72 

Ilverehausan 
(RhUBS  S.) 

(13  k*,  upstreaa  of 
Loin*  R.  Juaetioa) 
A 1 ka  dovnstreaa  of 
Soese  R.  Juactioa) 


04  C6247  275 

4226 


1115  125.51  HHW  Jan  1932 

HW  1926-35 


HW 

HHW 


Oot  1921 


348 

348 


MHW 

« 

130 

124 

169 

142 

106 

119 

93 

89 

104 

106 

84 

135 

246 

MW 

a 

83 

79 

91 

86 

81 

86 

72 

65 

70 

69 

64 

75 

77 

MNW 

a 

66 

61 

66 

66 

67 

70 

62 

56 

55 

55 

55 

58 

51 

45 

35 


+Saa  Table  2 for  definition  of  syafeole 

Ifeb  1946  flood  stage  probably  higher,  but  records  not  available 
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cv 


It 

C£l 

.to 
■\ 


Hkn 

"U 

*15 


1 I 

*6  I 


% I $ 


a 


OL» 

C'vK 


£fco  $vlr\ 

ar  sfc 


vO 

* 


* a 

'i  i> 


r-» 

«n 


«rj  O p«i 
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Ka 

Map 

"Mord 

above 

GSGS 

dft 

Serial 

aouth 

Series 

Guerre 

Mo. 

of 

4416 

Grid 

Aller  . 

4414 

200.1-191 

191.4 


189.1 


189-183 

182.7 

166. 11 


1 161.8 


MS 

3531 


131327 


MS  114312 
3531 


TABUS  6 
ALLIR  RIVER 

INUNDATION  EFFECT  C ¥ STILLWATER  BARRIERS 


Mo  significant 
flood lac 


Crossing  uader  Water 
Elba  Canal 

Siphon  crossing  and  High- 
water  lalat  to  Canal 

Vorsfalda  Rd . Br. 

3 spans 

Total  opening  25  a 
Straaa  vldtn  10  a 


Mo  significant  flooding 
MS  043322  N.W,  Ti 


3530 


MS  91361 
3529 


MS  855349 
3528 


N.W,  Tallersleben  Rd.  Br . 

3 spaas 

Total  opanlag  20.5  a 
Straaa  width  7 a 


Braaaackaabruack  Bd, 

3 »paas 

Total  opening  31  a 
Straaa  width  20  a 


Low 

Stillwater  Barrier  (la^MW) 

-- 

■ ’ - * 

Pond 

Aver. 

Aver. 

Pond 

Vol. 

Fond 

Elev 

Length 

Width 

Depth 

Area 

106! 

Elev 

ka 

ft 

ft 

ka2 

.3 

a/NN 

6 

7 

6 

9 

10 

11 

12 

57.5 

0.5 

35 

17.5 

58.75 

High  Stillwater  Barrier  (3  a Jn 
Aver.  Avor.  Poad 

Length  Width  Depth  Area 

ka  a a k*2 


1.0  57 


Flooding  along  South  Side  of  Canal 


57.0  8 800  0.3  6.4 

Flooding  along  North  side  of  Canal 


5&.75 

Site  unsuitable  for  high  barrier 


52.38  O.52  4Z  2 

Available  Increase  of  crest  of  weir  is  20  ca 
Flooding  of  aeadows  along  both  Aller  and 
Ise  Rivers 


"Mil-Geo"  aentions  a provisioaal  daa  placed 
at  this  point  to  fora  a pool  back  to  Gif- 
horn.  Approx iaats  width  of  500  al 


Sit*  unsuitable  for  high  barrier 


1 Sstlaatad  location;  contradictory  data  given  lb  Exhibit  B, 

2 See  Exhibit  g 

* See  Exhibit  A for  details 
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TABLE  6 
ALI2TR  HI7EB 
(Continued) 

Low  Stillwater  Barrier  ( lufw) 
Poad  Aver.  Avar.  Pond 

Elev  Length  Width  Depth  Area 

a/NN  ka  a a ka2 


Vol. 

I06x 


6 2 8 9 10  11 

49.75  12.6  300  0.3  3.8  1.1 

Pool  extends  beyond  Breaneckenbrueck  Ed.  Br. 


High  Stillwater  Barrier  Ijifm) 

Poad  Aver.  Aver.  Poad  ?ol. 

Else  Length  Width  Depth  Area  I0°x 
a/NN  ka  a a knr  a^ 

12  13  14  15  16  17  ~ 

Site  uaeui table  for.  high  barrier 


By  daaaing  to  46.5  (3»/HW)  and  breaching  levee  on  left  bank,  water  would  be  diverted  overland 
to  Fuhse  R.  depressioa.  However,  no  Stillwater  barrier  would  be  foraed. 


A3.5 


No  significant  flooding 


45  1 250  0.2  0.25  0.05 

Breaching  of  left  bank  levee  also 
necessary 


Increase  of  daa  height  would  involve  excessively  long  daa  due  to  flat  low-lying  land  la 
viciaity  of  site. 


No  significant  flooding 


43.75  1.3  500  1 


0.6  0.6 


Site  unsuitable  (See  Serial  No.  11) 


39.75 

No  significant  flooding 


41.80  1 400  0.5  0.4  0.2 

Possible  additional  flooding  any  extend 
farther  on  right  baak  reaching  upstreaa 
.0  the  Offeasen  weir 
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TABLE  6 
ALLER  RIYER 
(Continued 


Ka 

Map 

■Mord 

Low  Stillwater  Barrier  (la/KW) 

High  Stillwater  Barrier  (3a^MW) 

Serial 

above 

GSGS 

dm 

Pond 

Aver. 

Aver.  Pond 

Vol. 

Poad 

Aver. 

Aver. 

Pond  Vol. 

ho. 

aouth 

of 

Aller 

Series 

4416 

4414 

Guerre" 

Grid 

— — t 

Locatiox  and  Description* 

Elev 

a/fcN 

Length 

ka 

Width 

a 

Depth  Area 

a k«2 

106x 

.3 

Elev 

a/.NN 

Length 

ka 

Width 

a 

Depth 

a 

Area  10®x 

To?  .3 

1 

2 

4 

5 1 

6 

7 

8 

9 10 

11 

12 

13  - 

14 

lj_ 

16  17 

30-31 

102,3 

3425 

491536 

489536 

Oldau  Lock  and  Dan 
Height  of  aovable  crest  1 a 

33.75 

Can  be 
crest 

3 700  0.5  2 1.0 

accoaplished  by  operation  of  aovable 

Llait  of  mechanical  rise  is  1 a;  location 
at  lock  and  dan  on  separate  channels  would 
create  difficulties  for  higher  barriers 

32 

96.4 

3325 

671555 

Winsen  Rd.  3r. 

5 *pan* 

Total  opening  108.1  a 
Stream  width  32  a 

30.75 

Mo  significant 

•H 

O 

O 

rA 

32.50  2 500  0.3  1 0.3 

36^35 

90.4 

M4 

332* 

418560 

415560 

Banaetze  Daa  and  Lock 
Height  of  aovable  crest  1 a 

30.60 

Can  be 
crest 

4 500 

accoaplished  by 

0.3  2 0.6 

operation  of  movable 

Not  considered 

Linit  of  aechaaical  rise  is  1 a 
Lock  and  dam  on  separate  channels 

36 

84.8 

JUL. 

3324 

381547 

Jeversen  Rd.  Br. 
Multi-span 
Total  opening  75  ■ 
Streaa  width  40  a 

29.1 

4 

1000 

0.5  4 # 2.0 

31.1  5 1500  0.5  7 3.5 

40-41 

78.8 

_fi4_ 

333557 

3324 

334558 

i 

42 

71.9 

_*4_ 

300576 

3323 

43 

70.1 

JUL. 

208582 

3323 

* See  Exhibit  * for  detail* 


Marklendorf  Dan  and  Lock 
Height  of  aovable  crest  1 a 

27.7  4 800 
Can  bs  accoaplished  by 
crest 

0.2  3 0.6 

operation  of  aovable 

Limit  of 

daa  and 

mechanical  rise  is  1 a; 
lock  on  separate  channels 

Essel  Highway  Br. 

25.1 

27.1 

3 1000  0.2  3.5 

0.7 

3 *P*»s 

Total  opening  124  a 
Streaa  width  45  a 

No  significant  flooding 

Essel  HR  Br. 

25.2  2 500 

0.2  1 0.2 

27.2 

5 1200  0.7  6 

4.2 

3 spans 

Pool  aust  hold  along  2 ka  of  rail  line 

Total  opening  116  a 

on  left 

bank 

Stream  width  45  a 

Table  6 
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TAB  KB  6 
4LLSB  RIVXR 
(Continued) 


Serial 

lo. 

Ka 

abows 

aouth 

of 

AHer 

Map 

OSOS 

Series 

4416 

4414 

"Word 

ds 

Guerre" 

Grid 

Location  and  Description* 

Low  Stillwater  Barrier 
Pond  Aver.  Arer. 

Slew  Length  Width  Depth 

a/VN  ka  a a 

(Wh w) 

Pond 

Area 

.2 

Yol. 

106x 

m3 

High  Stillwater  Barrier 
Pond  Aver.  Awer. 
Elew  Length  Width  Depth 
a/NV  ka  a a 

(3a/ MW)” 
Pond 

Area 

Yol. 

106x 

.3 

1 

2 

-3 

4 

J _ 

"X  7 8 9 

10 

11 

12  13 

14  15 

16 

17 

6?.l 

M4 

270590 

Hadeastorf  Lock  and  Daa 

25.0  3 1000  0.2 

** 

0.6 

Liait  of  aschaaical  rise  1 a 

3223 

268590 

Height  of  aovable  crest  1 a 

Difficult  to  hold  left  bank  over  to 

Leiae 

Daa  and  lock 

on  separate  channels 

51 

56.6 

HU 

3223 

240644 

Ahlden  Rd.  Br. 

5 spaas 

Total  opening  119.4  a 
Streaa  width  56  a 

22.2  , 

Vo  significant  flooding 

/ 

24.2  11 

Flooding  back 

1500  1.0 

to  Essel  HR  Br. 

17 

17 

57 

35.2 

M4 

3222 

115669 

Bethea  Bd.  Br. 

7 spaas 

Total  opening  110  a 
Streaa  width  55-69  a 

17.5 

Vo  significant  flooding 

19.5  6.5 

2000  1.0 

17 

17 

63 

6.4 

JG_ 

3021 

013801 

Yerden  HB  Br. 

21  spaas 

Total  opening  375  ■ 
Stream  width  57  ■ 

11.5 

Vo  significant  flooding 

13.5  8 

1200  0.8 

10 

8 

* Sea  Exhibit  a for  details 
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TIB  LI  7 
Lii  me  xnxa 

ibuhdatiob  imcT  or  stillvatxb  barbubs 


la  OSOS  "lord 

■bon  map  de 

S«rlftl  south  series  Guerre” 
Ho.  of  4416  Grid 


m 


Low  Stillwater  barrier  ( 

Pomd  Leagth  A Ter.  Aver.  Potd  Vol. 

Locatioa  aad  Descriptioa*  IotoI  km  width  dopth  area  10^x 


197  254.0 


503577 


196'  251.8 


1025 


503589 


7 spaas 

Total  opeaiac  49  a 
Streaa  width  45  a 

Salsderheldea  Bg  Bg. 

10  apaaa 

Total  opeaiac  130  a 
Straaa  width  25  a 


252-161  Bo  sigaificaat  flooding  poteatialities 


149  161.0 


369183 


119  147.9  M4  315239 

3624 


2 spnas 

Total  opeaiac  52.5  ■ 
Straaa  width  36  a 


3 opaaa 

Total  opeaiac  109.6  a 
Straaa  width  25*9  a 


146-137  Ho  sicaificaat  flood lac 


116  136.8 


264245 


3523 


U5  136.2 


259246 


3523 


1 apaa 

Total  opeaiac  41.2  a 
Straaa  width  27.5  ■ 


3 »P“* 

Total  opeaiac  76  a 
Straaa  width  23  a 


Sat  UMblt  A for  dataila 


a/BK 


106.6 


105.5 


43.2 


42.9 


»ptn  area  10^3 
a lea2  a3 


1750 


10  11 


.?  8.7 


Ho  eifaificaat  floodiac 


Bo  sicaificaat  flood lag 


47.5  4.9  560  0.6  2.8  1.7 

Similar  bride*  0Ter  dried-cut 
ara  may  alto  hate  to  he  blocked 


Bo  floodiac 


Ho  floodiac 


High  ctillwater  barrier  (3b^KV 
Poad  Leagth  Awar.  Awer.  Pood  Vol. 

level  km  width  depth  area  10®x 

-J. « - - J2  -3 


b/hh  b a kmr 


12 


108.7 

Site  uaaul table  for  high  barrier 


Ho  suitable 
aitoa  tboya 
Sa lade rhe Idea 


107.5 


1750 


10.5  10.5 


53.75  2.5  2500  1 6.3  6.3 
Mutt  hold  aloac  2 km  of  RR  ambaakaeat. 
May  be  accessary  to  block  bridee  over 
Ihae  at  359192 

50  5-7  860  2 4.3  8.3 


45.0  1.3  640  0.5  0.6  0.4 


45.0  3.0  320  0.5 


0.9  0.5  Carries  Veter 

Elbe  Canal 
over  Lelat  B. 
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TABLE  7 
LB I KB  RITES 
(Contimusd) 


Serial 

Vo. 

Ka 

above 

south 

of 

Aller 

0SGS 

series 

4416 

4414 

•Vord 

de 

Cuerre" 

Grid 

Location  and  Description* 

Pond 

level 

a/NN 

Low  Stillwater  barrier  (la/tV) 
Length  Aver.  Aver.  Pond 

ka  width  depth  area 

a a ka? 

Vol . 
106x 

.3 

Pond 

level 

s/NN 

High  Stillwater 
Length  Aver, 
ka  width 

a 

barrier  ijtyw) 
Aver . Poad 

depth  area 

a ka2 

Tol. 

10$x 

.3 

1 

2 

3 

4 

1 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  18 

114 

134.4 

V4 

3523 

259246 

L shade  Bd.  £r. 

1 spaa 

Total  opening  22.8  a 
Streaa  width  26  a. 

42.5 

1 

0.8 

400 

0.4 

0.3 

0.1 

Site  unsuitable 

for  high  barrier 

113 

129*3 

JfiL 

3523 

219260 

B i e lef e ld-Haaao ve r 
Autobahn  Br. 

8 spaa 

Total  opening  250  a 
Streaa  width  25  a 

Vo  significant 

flood 4 ag 

45.0 

6.7 

920 

1.4 

6.2 

8.7 

112  127.3  V4  201270 

3523 


Blckllagen  Bd.  Br. 

1 spaa 

Total  opening  42.7  ■ 
Streaa  width  30  ■ 


127-110  Vo  significant  flooding 

109  109.7  JEL  176356 

3422 


Keuatndt  Ed.  Br. 

3 ‘PM* 

Total  opening  57  ■ 
Stream  width  30  a 


110-99  Vo  significant  flooding 

a 

105  98.1  V4  201415 

3423 


Basse  HA,  Br. 

8 spaa* 

Total  opening  46  ■ 
Stress  width  37  a 


* Sea  Exhibit  A for  ds tails 


l 

R 

f 

fr'- 

K ■ 

* 


No  significant  flooding  42.5  2.0  290  1.0  0.5  0.5 

May  require  artificial  barrier  oa  right  baak 


\ 

37.5  8.5  1200  0.75  10.2  7.6 

No  significant  flooding  May  require  blocking  bridge  over  left  channel 

(Serial  110)* 

i 

1 

I 

t 

No  significant  flooding  35.0  7.1  320  1.5  2.3  3*5 


l 

t 
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TABLE  7 
LEI  hi!  RIVER 
(Continued) 

GSGS  "bord  Low  Stillwater  barriex  ( Imfl&l)  High  Stillwater  barrier  {JmfW) 


Serial 

lo. 

above 

south 

of 

AUer 

series 

4416 

4414 

de 

Guerre" 

Grid 

Locatioa  and  Description* 

Poad 

level 

a^Mt 

Length  Avar, 
ka  width 

a 

Aver. 

depth 

a 

Pond 

area 

k*2 

V ol. 
106x 

.3 

Poad 

level 

a/Kb 

Length 

ku 

Aver. 

width 

a 

Aver. 

depth 

a 

Pond 

area 

k.2 

Vol. 

106x 

a3 

1 

2 

...  3 

4 

5 

6 

7 . 8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

104 

88.6 

JOL. 

3423 

252451 

Helstorf  Rd.  Br. 

1 spaa 

Total  opening  51  ■ 
Strsaa  width  40  a 

30  9.5  230  0.3  2.2 

Confined  aostlj  within  channel 

0.66 

31.25 

9.5 

340 

0.9 

3.2 

2.9 

88-80 

Ho  sigaificaat 
flood! ag 

102 

79.2 

14 

250511 

Niedernstockern  Rd.  Br. 

27.5 

0.4  100 

.03 

.04 

0.01 

30.0 

9.4 

2030 

' 2 

19.3 

38.6 

3323  6 .pane 


Total  opening  36  n 
Streaa  width  40  a 


79-66 

Ho  sigaificaat 
floodiag 

100 

66.2 

258583 

3323 

Bothaer  RR  Br. 
5 spaas 

25.0 

5.6 

460 

1.2 

2.6  3.1 

27.5 

Total  opening  110  a Site  unsuitable  for  high  barrier 

Streaa  width  50  a 


•Sea  Exhibit  a for  details 
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TABLE  & 

SUMMARY  OF  EFFECTS  OF  ARTIFICIAL  FLOOD  WAVES 


AT  DAN.  (ODER) 


(s/e) 


artificial  1 */Mgyg  discharge 

n PEAK  BASE 
— FLOOD  9+- FLOW- 

NO.*  WAVE 

mV* 


3500 


3500 

3500 


m9/* 

m+NN 

Z 

3 

700 


795 


/47E 


S47 


ZtoGoj*  * 44JSm+NH 


360 
3 SO 

650 


275 


270 


+f7 


a 


iTj  1 , J i . : 

■ <*  ] r*/vors:  7/me  After  initial  breaching  operation 


- J.  « 


RIVER  STAGE 


..  MHfsL 


m * NN 


_ MW 


m+NN 


TIME  of  ARRIVAL 


START 

of* 

WAVE 


130.0 


130.1 


IJ  0 5 


702  3 


/oe.  A 


703  7 


50  2 


50-1 

t 


El-  6 


2C5 


26E 


28/ 


25.0 


233 


FLOOD  NO.  4-  - INITIAL  BREACH  AT  ODER  JDAM ; SOESE  BREACHING  4 HOURS  LATER. 
FLOOD  NO.  E-  \5AME  AS  ABOVE  • EOCER  \B RE ACHING  /S  HOURS  AFTER  ODER 


DURATION  of  WAVE 


M 


/Z 

/S 

8/ 

77 

31 

SECURITY  INFORMATION 

• i 

I 


TABLE 


K * * 


Location 


CONFIDENTIAL 


R/ver 

Km. 


AT/bAM  (Oder) J/2 

(sSoese)*r  (SoseJ  30/ 

_ (Oder) 

(Seise) 

(FcAerJ  20/ 

(Oder) 

($Ose)____ 

(EcMer) 

Oder/ Slose) 

(Oder/Sose +£cker) 


275 


Gage  Zero  * /ZS.S/rn  +NN 


TABLE  9 

SUMMARY  OF  EFFECTS  CF  FLOW  VAR /AT /ON 


R/ver  Stage 


Peck 


River  Discharge 

ArtFfco! 

F/oocf 

Peak 

at 

Rise 

Bose 

F/orr  - 
(at  MW) 

A/2 

mJ/s 

mj'S 

/ 

2 

/65 

ss 

30 


44$ 

Z8Z 

/GO 


/4S' 

S3 


cP 

Pise 


m+W/V 


/Z8.ST 
/Z  7/ 


MHW 


MW 


m+WA/ 


T/me  Of  Apr /ml 


Start  Peak 

at  at 

Rise  Rise 


Prs 


S 


o 

o 


Prs 


Durat/on  Of  Rise 


aboye  a bom. 

MHIY  MW 


200 


IGE 

ZZO 


/Z8<o 

/zap 


A/8 


/Z9.S 


Leine  I 6REENE  I 24/ 


' Zero  =94. 9g/> v+MA/ 


9se> 

38 -4 


OOF 


/6Z 

Z34 


JOO-O 
/ 00-6 


397 


/o/o 


+ NOTE:  T/ME  AFTER  /N/T/AL  O/SCPARGE  AT  DAM 

Flood  N2  !4  !n/t/al  Discharge  At  Socse  Pam,  Oder  D/scharse  Segu/v  5 Hours  Later 
• Flood  NS  /S  Same  As  Asors.  Sc  per  Discharge  Besu.y  27  Fours  After  Soese  . 
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TABLE  3 (/  OF  J) 


I 


f 


TABLE  S 

SUMMARY  Ot  EFFECTS  OF  FLOW  VARIATION 


*3# 


NOte-T/ME  AFTER  / NtTtAL  DISCHARGE  AT  CM  far 


J__j  Fiooo  M2  /4  Zm/t/al  D/scmarge  At  Soese  Dam,  Oder  Discharge  Begum  S Hours  Later. 

.!  I i ! Elooo  /V2/S  Same  As  Above  y BcRer  D/sc  marge  Begum  27  hours  After  Soese  . 
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TABLE  3 f2  OF 3) 


n 


Vtrrx-n 


BE  Ah/dtn 


y<at\a\ 


flMti&shttr* 


'REA  CGvtRED\lN  REPORT 
ON  ALLLR  - LETNJu.  RlVEP 


WESER  a EMS 
RiVER  BASIN 


<T'^A 


GENERAL  MAP 

FOR 

CONTROL  OF  WATER  IN  RIVERS  & CANALS 

IN  WAR 


x 

^ 


fO»c 


TEs  mo p is  from  St'omqefret  dor  Weser  und  t ms  - E m^trk>jng  ouf  d/e 
Wosserljehrjrig Generofkommonac  X- A K -(Mil  Geo ) Hamburg  -1937 


;cali 


Jtu I ■** r^.r 

x^>e/w’  *.w- 


\ syy-' 

■v  \V  fWf'' 


tf/t&ej/Kim 


AREA  COVEREDMN  REPORT 
ON  ALLER-LEtttfL  RIVER 


A/ficn+u 


J35& 


'1  Valltj  hB 


[Tr+ffurf 


Retained  wafer  and  Inundation  areas 


Navigable  rivers 
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EXHIBIT  B' 

EESGRlFEIOtl  OF  WATER  COIRSE.  &l©  COSEROL  STRUCT  IRES* 


Tb&  Allsr  River  1 

T*59  Loins  River  7 


*Abetracted  and  Translated  firem  "Stroragebiet  dor  Weeer  and  E mas 
Sinrlrklung  &uf  der  Weaaerfuehrung:*  (River  Baeins  of  the  Wooer 
and  Erne,  Influsnoe  of  Flow).  Military  Geography  ) 

Training  Manual  H«  Lv»  g*  33a*  Gsrsral  Staff  of  German  Any. 
Section  9#  Berlin  1937* 
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THE  ALLER  RlVtl, 


1.  Description  of  the  Watercourse. 


a • Above  Celle.  with  its  Tributaries 


(Ocker,  Fuhse,  Ise, 

etc.) 

Mean 

HiSh 

Low 

Middle 

Navigable 

Discharge  at 

hater 

Water 

Vater 

m 3/s 

m 3/o 

a 3/s 

Lenglingen 

6.1 

15 

60 

Bannetze 

15 

32 

100  . 

Ilade  storf  (uncontrolled 

36 

108 

250 

Vorden 

43 

110 

300 

The  velocity  at  MNW  is  up  to  0.95  m/s 
MW  • » " 1.1  M 

HschW  « » 1.35  " 


The  Aller  is  not  navigable  abovo  Celle*  Asido  from  high  water 
and  two  pools  of  150  and  170  hoctares  at  Grifhorn  and  Mueden,  and 
without  the  erection  of  new  installations,  the  military  obstacle  is 
hardly  of  importance. 

Ice  seldom  forms. 

The  river  bed  is  mostly  sandy. 

Fording  is  possible  in  straight  reaches. 

Bctwcon  Bockelskanp  and  Colic  the  riv. r sproads  out}  therefore, 
it  is  shallow:  tho  ronolnder  is  irregular;  concavo  banks  are  mostly 

steep  (up  to  4 m high),  convex  banks  arc  mostly  flat. 

Between  Wolfsburg  end  Gifhorn  in  tho  Aller  Depression,  the  bot- 
tom is  unstable  and  is  passable  for  horocs  end  motor  vehicles  only  in 


the 

volley  floor;  below  Gifhorn,  it  is 

mostly/  candy  and  also 

passable 

Larger  sido  canals 

Length 

n 

hidth 

B 

Depth 

B 

1. 

Allor  Diversion  Canal,  between 
fteyhausen  and  Brcnncckcnhrucck 

19 

20 

1-3 

2. 

Wicnhaeu6cn  Mill  Canal,  below 
Langlingon  up  to  bienhoeusen 

9.4 

15 

1.2-1. 5 
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b.  From  Celle  to  the  Houth  at  the  Wossr. 

From  Celle  (River  kn  0,0),  it  is  navigable.  Above  the 
Lcinc  mouth  it  is  canalized,  below  it  is  built  for  350-ton  vessels, 
at  MW  up  to  600  ton. 

Bot’con  Verden  (River  km  113*0)  and  the  nouth,  a strong 
incroo3c  in  stream  velocity  may  appear,  when  the  lov  s*,agc  of  tho 
Woser  moots  the  high  floe  of  the  Allcr,  which  is  often  tho  ease. 

In  the  reverse  condition  (high  Weser  stage  with  small  flow 
in  the  AUor),  a backwash  of  the  Weser  is  observed  up  to  Verden. 

Lorgo  overdepths  (up  to  5m)  exist  on  the  convox  banks. 

Tho  width  up  to  Cello  is  5-60n,  from  Celle  to  the  mouth 

22-70  n. 

Above  Celle  it  is  fordable  nowhere. 

The  subgrado  consists  of  fine  sand  end  is  thcroforo  un- 
stable. 

The  banks  aro  sandy  all  the  way  through  the  foroland 
(Heido);  stoop  and  rocky  slopes  arc  seldom  if  ever  found. 

Valley  flats  ore-  unovon  across  tho  course. 

1 1 . Poacctimc  Regulation  and  Utilization  of  _chc_  JQffi' 

a.  Above  Celle  with  t>c  Tributaries. 

(Okcr,  Fuhsc,  Isc,  etc.) 

The  following  arc  control  structures  on  the  Alleri 
1.  Above  Celle 


Unit 

map 

Object 

Rivor 

no. 

no. 

iption 

km. 

62 

137 

Lock  with  a walk,  above  Gifhorn 
for  power  production  for  opera- 
ting a mill 

28.6 

62 

138 

Lock  with  a bridgo,  at  Dicck- 
horst  abovo  r.outh  of  Isc  (Pur- 

pose same  as  la) 

0.6 
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Unit 

ioap  Object  River 

no.  no.  kn. 

c.  62  10b  Lock  with  a bridge,  at  Lenglingen, 

for  power  production  for  Woin- 
haouson  flour  and  saw  niUs  end 
irrigation  48*4 

d.  Lock  at  Opperhousen,  servos  for 

irrigation  of  Os^orbruch  ncadows, 
cast  of  Altoncello 

c.  Dorcin-Fiscal  Den  in  Celle,  for 

power  production  for  the  Donein- 
Fisccl  Hill  and  for  tho  city  and 
for  tho  paper  factory  at  Drewsen, 
also  it  feeds  tho  Kagnus  City  and 
Castlo  ditch  for  hygionic  purposes. 

All  tho  control  structures  aro  hand  operated  and  ere  without 
significance  for  tho  flow  in  tho  navigable  reach. 

2.  Below  Co  He 

Tho  following  arc  tho  nost  inportant  control  structures: 

Unit 


nap 

no. 

Object 

no. 

Description 

River 

km. 

a . 

61 

56b 

Dan, 

Oldau 

u;  8 

b. 

61 

59b 

it 

Bonnet zc 

26.8 

c • 

61 

62b 

n 

Lcrklcndorf 

38.2 

d. 

61 

65b 

IT 

Hedenstorf 

49.7 

Besides  that  stored  by  theso  control  structures,  there  is  no 
other  water  stored  in  the  All-r  watershed, 

Tho  dans  sorve  to  inprovo  tho  navigation  of  tho  AJlcr  up  to 
Celle  harbor;  also  the  Oldou  and  Harklondorf  Dans  generate  electric 

power. 

III.  Warfare  Changes  in  tho  Flow. 

a.  Above  Colic  with  tho  Tributaries. 

(Qkcr.  Fuhsc,  Isc_,  o+c.J 
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With  the  help  of  temporary  installations,  the  noxinun  y/in- 
ter  water  stege  of  the  locks  at  Gif horn  and  Dickhorst  can  be  in- 
creased about  20  cn.  forning  floodod  arena  totaling  ftron  320  to 
400  hectares*  If  a tenporary  dan  were  croc  cod  below  Brcncckcnbrucck 
(about  River  kn.  32  near  tho  bridgo  at  IJep  No.  62,  Object  No.  8),  to- 
gether with  the  dan3  at  Gifhorn  end  Diokhorst,  the  artificial  inun- 
dation of  a 20  kn-reach  of  tho  Allor  Valloy  to  a width  of  about  400 
n would  result,  but  only  when  tho  flow  is  sufficient,  v.hich  at  low 
stagee  is  doubtful. 

By  suddenly  releasing  this  storego  a damaging  wave  of  short 
duration  would  be  genoratod  below  liuedon  (River  kn  abou+  49*5),  which 
could  be  repeated  every  2-3  days  at  Middle  ’Vat or . 

When  at  High  hater  tho  AUcr  water  lovol  lios  above  tVo  sur- 
rounding land,  lying  so  that  a ponotration  of  tho  loft  Allor  dikes 
betwoon  Flottmcr  and  tho  Ccllo-Oifharn  railroad  dan  will  produce  an 
artificial  flooding  of  the  area  botwoen  Flettnar  up  to  Kloino  Eick- 
lingon  bringing  about  tho  partial  dischargo  of  High  Tetor  to  the 
Fuhso  Lowlands.  This  would,  howover,  bosidos  endangering  the  vil- 
lages of  Flettnar,  Hohnabostol,  Fornhavokost , Pculncnnshavckost, 
and  Sandlingon,  cause  great  cultural  damage,  particularly  to  farm- 
land; If  the  dans  arc  wrockcd  or  nedo  inoperative  from  enemy  action, 
tho  operation  of  flour  mills  and  irrigation  vo\ild  bo  stopped.  With 
longer  duration,  tho  danagos  of  drouth  should  bo  considored,  especial- 
ly in  the  higher  aroas. 

The  tributaries  of  the  Aller  abovo  Colie,  such  as  Okor, 

Fuhso,  etc.,  are  not  navigable.  With  the  smaller  dons,  it  is  n<~>+. 
possible  to  inundate  largo  arecs. 

The  Oberherzer  Ponds  (Toicho),  west  of  Altcnau,  would  pro- 
duce c floodrave  of  0 fov  hours  duration  if  the  dans  were  cut;  how- 
ever, this  world  have  little  effect,  oxccpt  to  put  the  war  factory 
"tanna0  out  of  order. 

b . From  Colic  up  to  the  Junction  with  the  heser . 

The  normal  damning  cm  be  raised  by  closing  tho  weirs  end 
making  tho  turbines  inoperative  so  tho  lowland  areas  along  both 
banks  will  bo  inundatod.  The  opening  of  tho  High  tat or  intakes,  and 
if  nocossary,  by  cutting  the  lov.-bank  dikes  above  tho  Bannetze  end 
Marklcndorf  Dens  will  incroasc  tho  floodod  aroa. 

Both  tho  Bonnotze  end  Hadenstorf  Dens  can  bo  raised  about 
40  cn,  the  Marklcndorf  Don  about  20  cn,  above  the  peacetime  level, 
without  any  special  superstructure.  Furthermore,  all  four  dans  can 
bo  reisod  about  20  cn  higher*  by  means  of  a superstructure.  The  tops 
of  tho  '’ana  arc  not  propored  end  must  be  specially  constructed.  A 
break  in  tho  dan  producing  a higher  stage  is  not  to  be  feared.,  be- 
cause tho  foundation  is  strong  enough. 
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A further  inundation  of  tho  lowland,  independent  fron  the 
danning  of  the  river,  can  be  produced  by  denning  tho  nursrous  drain 
ditches  on  both  sides  (obstructing  the  i ut-nC  r *e  the  ce.iouing 
conduits) . 

It  is  not  possible  to  create  an  effective  floo^  v’evo, 

Tho  onptying  of  the  pools  of  the  four  dans  below  Celle, 
would  cause  the  halting  of  navigation  and  power  genoretion,  there- 
with  hindering  the  transportation  of  oil  noccssary  to  the  war  effort. 
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1'  -\~t-rr,  i-4. 


Allsr  River  Basis  (Sagos nee  Dowastrsa a) 


Location  Sheet  lk>.»  I 
liver  ka  , ObJ.  Vo.  ; 


Control  S true turn 
(Vaaa  A Purpose) 
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▲liar  liver 
p 1 of  3 pp 


JE&filJhU- 


4 Pan  Data 


4- 


X of  Olfhora 
26.6  ka 
(according  to 
the  •Vaaasr- 
buch") 


-i  — 


n.  Backwater  Intent 
b.  Pool  Width 
C>..T99l  S«P*4 


d.  lead water  Kiev.  :a. 
a.  fc.il water  Blev.  ib. 


Lock 


-Inl^aaz. 


Operation  If  facte 

a.  Pull  Closure 

b.  Pull  Opening 

c.  Associated  Semite 


Remarks 


Jte 

IV 


▲llor  Lock 
Power 

Irrigation  of 
▲llor  lowlands 


b.  1200  a (la  winter,  oast  of  Oifnora 
on  Allsr  and  Ise  livers 

300  a (In  winter,  south  of  Veohaus 
on  Allar  liver. 

c.  IHIm  depth ; last  of  Oifhorm : (In 
winter)  2.25  a (channel J,  0.60  a 


b.  Pile  clusters. 

6 aovable  wooden 

gates. 

Length  16. 0 a. 

c.  loadway  2.5  a. 


(flood  plain).  South  of  Veuhaas: 
winter)  *,.90  a (channel),  0.30  1 
(flood  plain) 
d.  51*30  nptt  (Suaasr) 

52.16  a/U  (Winter) 

o.  69.60  apn 


(I« 


In  Cifhora 
0.6  ka  above 
the  acuth  of 
the  Ise  liver 


_62 

13b 


Cardenaps  Mill 
and  Lock 

( Cardeaapsauahlei 

schleuse) 

Power 

Irrigation 


a.  2.5  ka 

b. -c.  Widths  and  depths, 

d.  51*65  (suaasr) 
52.18  a /IV  (winter) 

e.  69.60  Vn 


as  above 


• General  nap  reference 


b.  Ifcaosry  side  walls, 
the  rest,  wood. 

8 gates. 

Length  5 


a.  T*petreaa:  Simultaneous 
operation  of  this  lock 
Sandauehlea  Lock  and  the 
Cardenaps  Kill  and  Lock 
would  produce  the  winter 
stage  of  52.18  b/TC  and 
flood  170  hectares  of  the 
▲Her  and  Ise  lowlands 
0.6  n deep. 

Downstream:  At  Brenaecksa- 
hrueck  (at  aonth  of  Aller 
Caaal)  the  river  bed  would 
be  dry  in  a ahort  tine. 

b.  Upatreaa-  Would  return  to 
natural  flow. 

Downstream  Rapid  ope a lag 
would  flood  the  Aller  liver 
▼alley  froa  Minima  to  Dlnk- 
horst.  After  the  wave  re* 
cedes,  the  stage  would  be 
lowered  to  base  flow. 

c.  Oaeage  to  agriculture  froa 
loag  periods  of  closure 
(except  during  winter* 

15  Oct .-1  March,  aleo  by 
repeated  overflowing  of 
the  land  . 

a.*c.  Sane  ae  above. 


60.  By  flooding. 

other  than  during 
the  winter,  the 
mills  nt  Oifhorm  * 
would  be  shut  down 
until  the  flow 
recedes  to  aoi 
winter  stages . 
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I 


AllerRiver  bnaia  (Seaueoce  PowitfgM] 


Location  ISbeat  to.*  Control  St  rue  lure 

liver  km  1 Obj.  lu>.  (tone  A Purpose) 


At  Langllagea 

<*o.4  ka 

(according  to 

tha  "Waeaer- 

buck") 


Aller  Lock  (Aller- 
echleuae ) 

Power  for  Diek- 
horet  Mill 
Irrigation  of 
Allor  low loads 


tost  of  Oltou  61 
14.8  ka  56b 


Oltou  Daa 
(Staustufo) 
Power 

navigation 


restricted 
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Allor  Elver 

p 2 of  3 PP 


D1.SC RlrTICt.  nr  CCJjTjCL  ST 

o.  Backwater  Extent  d.~  Heedwoter- 1 wLct. 

b.  Pool  Width  e.  Tallwnter  Kiev. 

c.  Pool  Depth 

4 

o . 3 ka 

b.  300“ ■ (Dlekhorst  to  Sttesbuettel) 

c.  2.25  ■ 

d.  47.90  a/ kb 

e.  45.00  ^bb 


STRUC  rUHES 

Lock  4 Dost  B*U 
7*-  Lock 
. jb.  Doa 

|c.  bridge  way  

in _r._ 

b.  Dam  end  wing- walls 
1)  of  nasoary , < 

woodec  gates  with 
lror.  lifting 
devices . 

Length  3***  ■ • 

c . Roadway  T a . 

Walkway  C.c5  n/0.? 


a.  14.5  ka 

b.  17  a (ka  1.0) 

31  a (ka  7.0) 

49  a (ka  14.2) 

0.  1.5  a (aax.  at  ka  1.0) 

2 a (aax.  at  ka  7.0) 
3*6  a (aax.  at  ka  14.2) 
d.  32.80  a/lb 
0.  30.01  ijn  (MMW) 


• Oeaeral  aap  refersace 


a.  Concrete  with 
vitrified  facing. 
Iron  r.iter  gate. 
Chaaber.  length 
I65  wia  th  1-..9  • 
Gate  10  a. 

b.  Concrete  with 
vitrified  facing. 
Iron  weir  struc- 
t’ire . Vertical  lift 
gate  with  *♦  double 
wickets.  Length 

30  a. 

c.  Walkway  1 a over 

bo  tn . 

Powerhouse  turi  ' bp • 
■'otsl  . e»V  •*!>••  •>* 

i.'.  . rw 

Total  dni./  rn^.  ty 
kwh 


Cperatic-  tffects 

a.  Puli  Closure 

b.  Full  ' peeing 

| 0 ■ A ssoc  iated  r.p  s u 1 ts  _____ 

. 6 

• Vpstreaa  At  winter  stage 
vL?.-.0  ofNN)  of  the  Ailsr 
and  Muehlen  Locks,  would 
flood  150  hectares  of 
Ailrr  lowland. 

Downs ream  For  a short 
tine  tr.e  f rout iwa ter 

■ level  would  be  lowered 
ua  til  the  appearance  of 
seepage  f roc  the  Cker 
River,  the  oouth  of  which 
Is  about  ?C0  a above  the 
■ill. 

b.  Vpstreae:  Saae  as  for 
Aller  Lock  at  Gifbors. 
Dowsstreaa:  Rapid  eapty- 
lag  through  A Her  aad 

Hue hie a Locks  would  flood 
the  Allsr  Talley  froa 
Dlekhorst  to  bleahof  and 
below  'anglingea  to 
Wleanausen . 

c.  Agricultural  daaage-saae 
as  Aller  Lock  at  Olfhora. 
Flooding  below  ’anglings  a 
to  Wl*nhausea  could  ba 
prevented  bv  timely  opening 
of  Aller  Locks  below  Laag- 
linges  and  at  C opershnuaea. 

a.  ''ps treat Increase  la  the 
s tage . 

Dcwsstreaa  Teaporary 
lowering  of  stage. 

t.  L; s treat  Seduction  la  the 
water  level 

c.  Inundatl  r.  of  river  low- 
lands.  Teesele  In  Celle 
Harbor  sad  Gldau  shelter 
harbor  would  be  grounded. 


Re aarks 


Do  I true U to : Black- 
lag  of  the  ape rating 
Machinery  for  the 
weir  gates  and  leek 
gatee,  or  by  blast- 
lag  tho  large  gate- 
lifts  aad  a pair  of 
lock  gatee. 
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!*«***•»  IfcfUJtei 

llwr  la  ObJ.  Be. 


1 Of  lUMtH 

26.8  ka 


»c«  Downet  j*J 

Control  Structure 
[If  mm  A Purpoee) 

- 1-  

Barnett*  Oaa 
(Stauetufo) 
BavlgatlOO 


M&rklendorf  Daa 
(Sin**tufe) 
Power 

Navigation 


RESTRICTED 

SECURITY  IN  ORMATION 

description  of  con-ici  stbiktihis 

i Tsoi  Data 

I*.  Backwater  Bxteat  t.  Headwater  Her 


b.  Pool  Width  t.  ' 

,c.  Fool  Depth 

1 

a.  12  ka 

b.  22  a (ka  16) 
hi  a (ka  23) 

1*9  a (ka  26) 

c.  1.5  a (aax.  at  ka  16) 
2.9  a (aax.  at  ka  23) 
3 a (aax.  *t  ka  26) 

d.  29.57  a/BB 

a.  27.53  ■/*»  (M") 


a.  11.4  ka 

b.  33  ■ (ha  2b. 0) 

49  a (ka  33-5) 

61  a (ka  37*6) 

c.  1.5  ■ (aax.  at  ka  28.0) 
2.4  a (aax.  at  ka  33*5) 
3.6  a (aax.  at  ka  37.6) 

d.  27.2  Vn 

*•  24.40  a^n  (wnr) 


Tallwater  Blow. 


Badeaetorf  Dai 
(Stauetufo)  • 
Bavlgatlo* 


a.  11.5  ka 

b.  33  ■ (ka  40) 

40  a (ka  45) 

49  a (ka  49) 

e.  1.5  ■ (aax.  at  ka  40) 
2 a (aax.  *t  ka  45) 
2.6  a (aax.  at  ka  49) 
d.  24.0  ^VB 
*.  21.56  a/ MB  at  Mnt 


I 


T • T 


Alior  liver 
p 3 of  3 pp 


L*ck  4 Pee  Pat* 

Lock  1 

Daa  \ 

Bridge  waj j 

Concrete  with  1 

▼ 1 trifled  faring. 

I roe  al tor  fate. 
Sane  a*  at  "Cldau 
Lock,"  river  ka 
14.3. 

Saae  ae  at  "Cldau 
Daa."  Length 
37.5  a. 

Walkway  1 a *n  bath 


Operation  If feet* 

a.  Full  Clotur* 

b.  Full  Opening 

c.  iMoclnted  Reeulti 


a.-c . Saar  a*  "Cldau  Daa." 


•Oldau 


Concrete  lock. 
Iron  alter  gate. 

C hauler , length 
I65  a,  width 
14.9  a.  gate  1C  a 
Concrete  daa  with 
▼i trifled  facing. 
Iron  weir  otme- 
ture.  1 lift  gat* 
and  7 double 
vicket* . 


a.-c.  Saae  an  "Oldau  Daa." 


"Oldau  Daa." 


a.  Leek  an a*  an 
"Mnrkleadorf  Leek" 

b.  Concrete  daa  with 
'vitrified  facing. 

2 double-lift 
wicket*.  Frame 
weir  with  6 fraaee 
with  300  drop- 
board*  . 


a.-c.  Saae  a*  "Oldau  Daa. 


•Oldau  Daa.* 
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BIS  LEU’S  RIVER 


I,  Inscription  of  tbo  Watercourse. 

.'.•c  niiv . the  Leine  has  19  water-control  structures 
which  are  ut\iiT<v  . lv-  operation  of  flour  mills  and  other  indus- 
trial install^ : l 

The  Lclno  River  below  Hnnncver. 

The  current  velocity  varios  from  about  0.5  m/s  at  Low 
Water  to  1.5  ®/B  or  more  at  High  Water. 

Ice  Drifts:  Small  ice  drifts  generally  form  above  Horren- 

haeu8en  Dan  (Rivcr-kn.  22.8)  halting  navigation. 

Backwash  doos  not  oxlst, 

Navigation  is  possible  only  at  Middlo  Water  and  nbovo  (up 
to  180  tons  at  liigh  stngos)  to  Sigh  navigable  water,  except  tho 
roach  of  the  Ihme  River  Branch  abovo  Horronhaouscn  Dam  to  tho  Han- 
nover gas  plant.  This  reach  is  accosslblo  from  the  Mittolland 
Canal  through  tho  Loino  Descending  Lock  (Mittolland  Canal,  Linden 
Branch  Canal,  Cannl-kn.  0,6)  and  is  navigable  for  600-ton  vessels. 
Tho  lower  canal  of  the  lowest  Allor  Lock  omptios  into  tho  Leine 
River  1,5  km.  abovo  the  mouth, 

Tho  rivor  bod  is  sandy  with  bed-load  movement. 

Tho  width  at  water  levol  from  the  mouth  of  tho  Ihme  River 
(rivor-km.  16.7)  to  the  mouth  of  the  Loine  at  tho  Allor  (rivor-km. 
112.1)  averages  25-35  m. ; the  bottom  dopth  averaging  from  1,4-1, 9 m. 
at  Middle  Water,  except  at  Horrenhaousen  Dam,  where  the  depth  is 
2.5  m.  at  Middle  Water. 

The  Leire  River  can  be  forded  at  lov>  water  stagos  in 
almost  ail  straight  reaches,  except  in  pools  formed  by  dams. 

Rivor  cross  sections  are  v«.ry  irregular.  In  the  concave 
banks  of  curvos,  they  aro  very  doop  (up  to  5 °). 

The  river  banks  have  numerous  breaks,  particularly  in  tho 
uppor  roaches  whero  they  aro  proportionally  high. 

Swampy  banks,  steep  and  rocky  banks,  dikes,  and  built-up 
roaches  do  not  oxlst. 

Old  river  channels,  drain  ditches,  and  sldo  canals,  like- 
wise, do  not  exist. 
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On  the  Inncrste  River  below  the  Harz,  18  water-control 
structures  arc  located.  for  industrial  purposes,  without  military 
significance. 

v 

The  Socse  Dan  (Unit  i.nrp  85,  Object  255)  north  of  Ostercdc 
in  Harz,  sorves  for  power  production  and  drinking  water  for  Bronen, 
Hildochein  and  50  other  communities,  and  for  flood  control. 

/m  opening  of  the  sluice  outlets  will  produce  a flood  wave 
(up  to  2 m/s)  which  would  not  even  entirely  eliminate  the  fording 
possibilities. 

By  destruction  end  not  servicing  the  sluice  gates,  high- 
water  protection  can  not  be  maintained,  so  that  High  water,  which, 
like  flow  from  the  fillod  or  dostroyed  dan,  can  destroy  roads  and 
bridges  in  the  lo^er  reach. 

The  Oder  Dan  (Unit  nap  86,  Qbjoct  152)  north  of  Bad  Lautcr- 
berg,  Harz,  servos  for  power  production  and  flood  control. 

.7  • 7 V 

• • - ■ 

An  opening  of  tho  sluice  outlets  will  produce  a flood  wave 
(1-2  n/s)  which  would  elitinate . fording  possibilities  and  a single 
emptying,  produced  by  the  breaching  of  the  dan,  would  cruse  tho  des- 
truction of  the  village  of  Bad  Lauterborg  and' the  roads  and  bridges 
until  the.  crest  of  tho  rave  (length  Unknown)  is  over.  Flood-control 

protection  at  Soese  Dan  is  the  sane.  ■ r - ‘ . 

* ...... 

II . Peacetime  Regulation  and  Utilization  of  the  Flow . 

- v - r • * • m 

The  important  dans  are: 


Unit,  Kap 
Number  „ 

Object 

Number 

Dan 

River 

kaA 

(1) 

..  T 

61 

250 

Herrcnhacuscn  Sluice  Dam 

22.8 

(2) 

61 

249 

Fixed  dan  near  Noustedt  for 
flour  mills  and  electric  power. 
Without  regulation 

65.4 

(3) 

6l 

270 

Den  on  the  "Schncllcn  Graben" 
in  Hannover 

20.3 

(4) 

61 

- * ' 

271 

Dan  on  the  Aug  at  Bluacncu  for 
the  electric  power  works 
Neustadt, .Rbergc 

Interlocking  of  dans  1 and  4 is  not  possible. 
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III.  Warfare  Changes  in  the  Flor. 

Except  fror.  the  river  itself,  darning  can  not  produce  n 
serious  obstacle,  because  the  over-damning  end  swenping  of  ex- 
tended reaches  is  not  possible. 

A flood  wove  of  long  duration  and  intensity  can  not  be 

produced. 

A certain  riv^r-dischcrgc  increase  can  be  attained  only 
below  Northein  vhich  is  below  the  nouth  of  tbo  Rhune,  fron  the  Soesc 
end  Oder  Dans.  The  effect  of  such  additional  vet  or  is  not  permanent 
onough  to  change  the  above  conditions. 

By  the  destruction  of  Horrenhaeusen  Dan,  the  water  connec- 
tion of  the  City  of  Hannover  and  other,  largo  industrial  plants 
would  be  eliminated  so  that  special  examination  should  be  node  of 
the  federal,  state,  and  local  war  industries  affected. 
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"T~  If 


T:t  f 


stgicmos 

Lock  & Dilx  Date 

a . .  loc  k 

b,  Dan 

_c_.  Bridleway 


Sarth  dan  of  riwer- 
grarel.  Crest  00 
a/lH.  Foot  32c.95 
■/mi. 

Roadway  4.5  *,  aade 
to  carry  heary  traf- 
fic. Walkway,  1.95 
plus  1.45  a. 


b.  Earth  dan  of  rlrer- 
grawel.  Great  329*50 
d/KN.  Foot  279*10 
n/EN. 

c.  Roadway  6,4  a 
Walkway  1.7  a 


Operation  Effects 

a.  Full  Closure 

b.  Full  Opening 

c.  Associated  Raeulta 


Discharge : At  1/2  full  3?«5 
ave,  completely  full-^2.7 

*3/*. 

By  opening  the  bottoa  out- 
lets and  starting  the  tur- 
bines, the  discharge  at 
full  pool  can  be  raised  to 
50  w?!%  for  8-10  days. 

( Indamgerlag  bridges) 
Simultaneous  opening  of 
bot-toa  outlets  and  tur- 
bine s-d l aohargs  200 
fcr  2 hrs.  This  flow 
would  destroy  Bad  Lauter- 
fcerg  and  roads  and 
bridges. 

Discharge : At  l/2  full  J1 
a-fys,  coepietely  full- 


36  u3s. 


9 aonths 


. r-V  * V . ...  - *?*■ 

■ v 

Lain*  SiTW? 


Seanrk* 


Power:  1 turbine  .6. 
kw.  Total  dally  output. 
36,000  kwh  iai©  by*,*  , 
Power  generation  le  * 
greatly  reduces  whan  the 
pool  in  below  1/2  £u£l. 
8af tiling  ji m:  6 nontha 


Power:  Power  generation 
In  greatly  redact  when 
pool  In  be^iev  l/2  full. 
Prlnk&pg  water:  Water 
supply  is  iaadaqaate 
whnn  pool  H below 
1/3  full.  W 


a.  Solid  nascaftr  lock. 

Chamber,  length 
37  *.  width  6.3  a. 
Gate  5-1  Roadway 
3.5  a, 

b.  North  pert-wood. 
South  part-cor.crete. 
Length  55  plus  30  *• 
2 undershot  water- 
wheels.  Roadway  3 *• 


a . Upstreaa.  Only  at  H¥ 
would  the  flow  be 

nf  fee  ted . 

Down treaa:  No  signifi- 
cant effact. 

b.  Upstreaa:  Leine  rlrer- 
bed  would  bacone  dry. 
PoMwetreaa:  Ware  2-3  a 
high  created.  Boitoa 
land  flooded  and  banks 
daaaged. 

c.  Fleod  d&aage  in  Haamover. 
Hsvlgntioa  shut  down. 


Destruction  of  ia»r- 
would  Step  n*Tl£*ti«r» 
be  tweefls.  ftiiasTok'  mA  tts 
Mittelia&f  Canal  Cros#- 
orer  of  tbs  Laid*  sad 
Iha*»  RlTer*  . 
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1—  11  yr  Bat  Id  (Sequence  Downstrean' 


DahCHI.-TK;.  or  CCNTFC I.  ST?.lCTlr-tES 


Pool  Bata  Lock  A Daa 


Location 

Control  Structu.  e 

a.  Baclcvfcter  Extect 

d.  Headwater  Kiev.  a. 

Lock 

a.  full  Cloture 

liver  ka 

Obj.  bo.  | 

( Kane  A Purpose) 

b.  Pool  w id  tii 

o.  Teilwater  Klee.  ' b. 

Dan 

b.  Pull  Open Inc 

4 ■ - 4- 

c.  Pool  Depth 

c.  Aoooclo tod  Ratal to  1 

U tho 

▼iliac* 

•f 

Blnaoaan 
•a  tho 
Am  t. 

(a  tribu- 
tary of 
tho  Ltloo 
1.) 


batrto 


Jl 

Dob  ob  tne  Aue 
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